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PREFACE

This document provides standard operating instructions for telemetry systems
in use in the Spaceflight Tracking and Data Network (STON). Telemetry
receiving systems are discussed in section 2. Intermediate data processing
and control equipment is detailed in section 3. Section 4 presents details
of associated data handling equipment. Mission-unique equipment is pre-
sented in section 5. Typical support activities arc contained in section 6,
and special support activities are explained in section 7.

Changes to this document may be made by printed or teletype Documentation
Change Notices (DCN) or by complete revision.

A1l comments, suggestions, or questions concerning this document should be
directed to:

Bendix STDN Support Office

Goddard Space Flight Center
Greenbelt, Maryland 20771

DCN 008 iii/iv STON No. 502.2






DCN CONTROL SHEET
Use this control sheet to record the DCN changes to this document.

DCN No. DTG Mon/Yr Sect. Initials

Revision 3 v/vi STDN No. 502.2






DATE: February 1981

TO: Distribution

FROM: E. L. Martin, EOG Operations
SUBJECT: STDN No. 502.2, DCN 017

Attached is DCN 017 to Revision 3 of STDN Network Operations Procedures for
Telemetry Systems, STDN No. 502.2, dated October 1977. Change bars have been
added to indicate new material. Incorporate changed pages and destroy any
superseded pages.

Prepared by <f?(Z;%11L~

R. Ore
Telemetry Support Section

Approved by ,Q mc.a

D. McGinley, Supervisgr

Approved by Z f/’ Z;‘_;W

E. L. Martin, Manager
EOG Operations
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DATE: February 1980

T0: Distribution

FROM: E.L. Martin, EOG Operations
SUBJECT: STDN No. 502.2, DCN 016

Attached is DCN 016 to Revision 3 of STDN Network Operations Procedures for
Telemetry Systems, STDN No. 502.2. Change bars have been added to indicate

new material. Incorporate changed pages and destroy any superseded pages.

Prepared by%_
.A. Dumas

Telemetry Support Section

Approved by ,Q MLM

D. McGinley, Supergisor
Telemetry Support Section

Approved by Z’ f

E.L. Martin, Manager
EOG Operations

4. JE——
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#

GTwEC49A

RR DSDN GTWL GDES
DE GCEN @553
23/21487

FM NOCC

T0 ALL

INFO GT¥L/TSC

CN

© AN NO. 522.2 NOP FCE TELFPMETRY SYSTW®MS REV 3 TAT:T
$—.JECT: CHANGE TO SEOTION 7
ACTIOM: STATIR/OPSR
THIS DON IS IN RESPONSE TO AGO RIC 1138 UX 6, LT: 21/
PAGES 7-31 AND 7-32, PARLS 7.1€.2.28 AND 7.10.3.27. A
AT THE END OF BOTE PAR:S.
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GTYW

RR LSDN OTWL

2524

\4

D9 KOV 21 Kl 8 34

(]
=
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(9]

TE (CEMN 251

2¢/
¥
TC

231512
NOCC
ALL

INFO GTWL/DSO

DCN
STD

SU3s

N NO.
JECT:

5722 .2 NOP FOR TEULFMFTRY SYSTIMC REV TATET & QCT 77 0
CEANCES T ST?TIO\ 7

ACTION STATMIR/OPSR/TLM STP

TFIS TOCHN

PAG
A.

=
(€8]

T

IS IN RESPONSE TO BL# RIC 1125, DTG 13/12Z7Z.

E 7-Z.

PARA

Loa

7.2,
DZLETF T4Yr PARAGRAPE IN ITS ENTIRETY AND REPLACZ »ITH Tk

3.1.

]
[}

FOILZ TN

-

7.2.3.1 GENERAL

MPTEQD 2 UPILIZ®S THE DOPPLER TISPLAY QF Tp¥ STDY 2AUSINE TATIPVEN

(S3E)

3

ON TFE COEFRPN™ LINY TO DETTRMINE TEE PC2, A FRFOUENDY

COUNTAR WILL BE CCUTIGURED TO MRWASIHPE THE MFP vIC ZUTPUT FxCH
THE NON=CJIPRENT LINK.

PARE

7.2.2.2.

ADD THE FOLLOWING MNOTE EELOY SUBPARAGRAPT T,

I¥ 2

NOTE
CCiTT—\T SQIFNAT/LINY IS NOT pUAITH®LY 70 TETTEUINT DOL,
TEE QPEZATOR WILL UST THEF AVATTABLT INFORMATION (pUCLF U?IP“:Sy
PRETICTS, PUTO TRENL ANGLES, EPC.) TO TRIZRMIND TIT TIMT OF

oA

Ve
T e
TELEZV

TTRY SEHTS

22/23327 NOV 79 GC¥M
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GTWE29A

RRE DSDN GTYL GDES
DE GCEN 2373
13/19241

FM NOCC

TO ALL

INFO G?WL/DSO

DCN ’

STDN NO. 522.2 NOP TRELEMETRY SYSTFM REV 2 TATELD oo 7?7 DCON NR. 215
SUBRJECT: CHAMGE TO SECTION FOUR

ACTION: STATIR/OPSR

PAGE 4-81/4-82, T2ELE 4-24.
CHANGE THEE PAGE NITMBER TO READ 4-°1 VICT 4-21/4-32.
B. LAREL THYE REVERS® SIDE AS PACE 4-82 FND ETD TET FOTLOIING:

TAELY 4-24. DDPS WORD FORMATTER FRONT PANEL CONTR0LS, INLICARTCRS
AND NORMAL SETTINGS (CONT).

CONT-2T/INRICATOR FOSITION PTTRPOC:
6423/7DC ‘ POTITYS TEY FOIMETITE OUTEUT
TN EITYUER THT £42E COMPUTER

OR TFE7 TDS.

-
©

NST TTLEYETRY SENDS

13/19257 NOV 78 GCEN
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a ASE\
k= DSTH
DX GCEN
22/22337
FM NOCC
TO ALL
INFO GTWL/DSO

DCN

It 0
o

tn

STDN NO. 522.2 NOP FOR TELTMETRY SYSTEMS REV 2 DATED OCT 77 TCW K=,

g1z
SUBJECT:
ACTION:

CHANGE TO SECTION 5 AND TABLE OF CONTENTS.
STADIR/OPSR

1.

PAGE 5-43.
A, PARA 5.2.9.1. CEANG® EXISTING PARA E TO F AND ATT THF FOLIOW¥W-
ING NT% PARA E:
E. THE MODIFICATION OF THE INPUT SELECTOR/DEMULTIPLEYER
CHASSIS, PROVIDES EXTRACTION OF 122 XPS OR €4 %?S TZLEMPTRY
DATA TO TEE (CCM) COMPUTER CONTROL MULTIPLEXF® LOCATED 2T
NGT AND TUL. . .
B. IN FIRST LINEZ OF NEW PARA ¥, AFPTER ME-7173 ADD:
TO ME-7173.

AND ADDENTIM

C. PARA 5.2.9.28. ADD TEE FOLLOWING N®# SURPARA (7):
(7) DATA DFMIYX (TWO PER SYSTEM).

2. PAGE 5-44,

FIGURE 5-12.
A. ON THZ LTFT SIDE OF THE DEVOD NO.
TFE D™™0D NO. 1 FLOCKS, ADD THE FOLLOYING DATS DEMTL CHAN 2

ANT CHAN 1 BIOCKS RFRSPECTIVELY:

—— s ———— o

2 ANT ON

TEE RIC¥T SIPE CF

I DATA ! ! DATA !
! | 1 1
! DEMTX ! ! DEMUY !
1 CH 2 ! 1oCH o1 !
1 1 ' 1
P(NOTT 5)! 1(NOTF &)1
! ! ' v
R ! o '
'c 1D 1c v
(L 1f 'L 1
10 IT 10 IT
1 1A e 1t
vy X
v v v i
B. ETLOS NOTE 5, APD THE FOLLOWING NEY NOTIT 6:
£. N3T, TUL CNLY.






#

GTWQ2Z74A

RR DSDN GTWL GTES
DE GCEN 236A
92/02392

PAGE TWO
3. PAGE 5-47.
A. TABL® 5-9. AL THE FTOLLOWING AT BOTTOM OF TABLE:

PARAMETER CHARACTERISTIC
DATA 124 KBP NRZ 64 XEP KNRZ
CLOCK 124 K¥Z 64 XF1Z

B. BELOY TARLE 5-9, ADD TEE FOLLOWING-NEﬁ TALELE 5-9A:
TPBLE 5-9A. DAT? RATE VERSTJS FORMAT

FORMAT FORMATTED TELEMFTRY VOICEKE
DATA RATE DATA RATE DATA RATE
1 192 XBS 123 XRPS 32 YRS V1 V2
2 23 KBRS 64 KPS 32 ¥ES V1
- 3 72 KRS 32 KRS V1 V2
4 32 XPS 24 KBS V1

4. PAGE 5-48, PAR! 5.2.9.4. CHANGE PRRAES P ANT C TO C ANT T ADD THE
FOLLOWING NEW PARA P:
B. THE MOLIFIED IS/DY UNIT LOGCATED AT N3T AND TUL CAN EXTRACT AN
CUTPUT TELEMETRY DATA AND CLOCY IN FOR¥/TS 1 AND 2. THE URIT
“ILL NOT PROVID®E TRLEYTTRY TATA AND CT00% IF THR FUEME SYNC IT
LOST OR IF FO2™AT 3 CR 4 IS SEL®CTED.
5. PAG® XXVII., BRLOYW TAEBL® 5-9 ADD:
5-92 DATZ RATE VIRSUS FORMAT—-—————-—=———=—=—=——= 5-47
TELEMETRY OPFRATIONS SECTION S™NDS
END OF MFSSAGF

@g2/22427 NGOV 72 GOE®Y






6

#
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GTwWZ382A

%R DSDN G™WL GLES

DE GCEN @754

24/185G2
FM NOCC
TO ALL

INFO GTWL/DSO

DCN

STDN NO. 522.2 NCP FOR TZILFTM
CCN NR. 211

SURJECT: ADTITIONS TO SECTION 7
ACTION: STADI®/OPSRE

TEIS DCN IS IN RESPONSZ TO HAW R2922 SAGE, TTC 16/2116872 NOTAL.
PAGE 7-33/7-34, PARA. 7.11.1

¢ TUE FOLLOWING AT TIT END OF TFT PRESENT PARAGFRADH:

~ 747 DIT NUMRTRING IS £S FOLLOW; AS TFZ WORD APPERARS CN TFE
DISPLAY, TEE LTFT MOST BIT OF THE WORD IS ®IT NUMRE2 CNT(1) aNT
TET RICHT MOST RBIT OF THE WORD IS BIT NUM2IR TIGUT(2) ASSUMING
&N 3 PIT WORL. FOR EYAMPLE, XXOXXXXX, TEF ZER0 IS BIT NUMZELR

TERZIE(Z).
NST TELEMETEY SENDS

74/19227 00T 7S GCEN
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CTWESZA _
RR DSTN GTWL GDTS -9 ¢tp 20 R 8 40
DE GCEN 1274

16/23272

¥M NOCC

TO ALL

INFO GTWL/DSO

DCN
STTN NO. 572.2 NOF FCR TELEVMETRY SYSTEVS REV 2 DATED OCT 77 LCN NR.
212

SYRJECT: CrLaN3L TO SECTICH 7
LC™ION: STATIZ/OPSR
TEIS ICN RESPONDS TO EDA RIC 2922, IT5 14/14252 (NOTLL).
PA3T 7-3, PARA 7.2.3.1. TELTT® IN ITS ENTIRETY AND REPLACT WITE:
. NFRALL. METHCI 2 UTILIZES TH® DOPPL®® DIS®LAY Or ¥t
n

E

GING EQTIPMFNT(SRE) ON A NON-COVERENT LINY TO IDFNTIFY PCA
4 TEFOUENSY COUNTER TO MFASURE TAG MFR VCO OUIPUT FRCM THE
SECONT MO '

¢~ 5% TZLEMZTRY SENDS

T18/23427 SEP 79 GCEN






GTW212A
RR DSDN GTWL

DE GCEN €424 a2
B2/06112 ~p e 10 HE SO
FM NOCC |

TO ALL

INFO GTWL/DSO

DCN :
STDN NO. 522.2 NOP FOR TELEMETRY SYS REV 3 TATED OCT 77 DCR NR. 222
SUBJECT: CEANGES TO SECTIONS § END 7.

ACTION: STATIR/OPSR

1. PAGE €-2, PARA 6.3.1.

ADD NEW SUBPALA K:

X. IF APPLICEBLE, PERFORM SYSTEM TIME DELAY MFASURFMENTS AS
DESCRIEED IN PARA 7.4. :

2. PAGE 6-5, PARS 5.4.1E.

DELETE IN ITS ENTIRETY REPLACE WITH THE FOLLOWING:

E. IF A POSTPASS PLAYTACX OR A S/F RUILL FROM AN ANALOG TAPE IS
KEQUIRED, PTRF¥ORM TdZ FOLLOWING:

1. RETRIEVE AND MOUWNT EPPLICABLE ANALOG T2PE.

2. CUX ANALCS TLPE TO AT LFAST 12 STCONDS PRPIOR TO TAPE

REFERENCED GMT OF RUOUESTFD TATA START TIME.

CONFIZUTE APPROPRIATE DI®PS DHE AS RPEQUIRED FOR SUPPCRT.

CONFISURE TCT SYSTEY AS RFQUIRYD FOR SUPPORT (STE APPLICAELE

SECTIONS OF STDN 502,28 FOR INSTRUCTIONT).

. CHECYX ALL REOJIRED SIGNAL ¥LOW PATHS FOR PROPEP FUNCTIONALITY
(I.%. PNSURT THA™ DATA SYNC/DECOM AND TCT LOC¥X ON TC TEEIR
RXSPECTIVE INPUTS AND ASSURE VALID INPUTS TO TDPS INPUT
PROCESSING SUBSYSTEM).

6. RECUF ANALOG TAPE ACS IN 2 ABOVE AND INFORM OPSR WHEN READY FOR
PLEYRACK.

3. PAGE 7-7, PARA 7.4.2.1.

DELETE IN ITS ENTIRETY AND REPLACE WITH THE FOLLOWING: '
7.4.2.1 PRIO® TO AOS (PREPASS CHECKS) AND/CR AFTER 10S PLUS 2
MINUTES, CONFIGURE TEE TELEMFTRY SYSTEM ACCORDING TO FIGURT 7-2.

NST TELEMETRY SENLS

[ *»

o o

28/96202 SFP 79 GCEN






DATE: May 11, 1979
TO: Distribution
FROM: E.L. Martin, EOG Operations

SUBJECT: STDN No. 502.2, DCN 008

Attached is DCN 008 to Revision 3 of STDN Network Operations Procedures for
Telemetry Systems, STDN No. 502.2, dated October 1977. Because of the amount
of information added to some sections, change bars have been omitted from
pages 4-96A through 4-960, 4-160 through 4-181, 5-43 through 5-55, and 7-39
through 7-55. Incorporate changed pages and destroy superseded pages.

Prepared by C;e/1ﬂ¢/7 ;f.(z:iptiavﬂ_/

J. garboe L
Telemetry Slpport{Section

Approved by <. 52/7(Z;2%4;
R.L. Ore, Supervisor
Telemetry Support Section

approved byl . . //4757%';/

E.L. Martin, Manager
E0G Operations







CTw237A Q)
RR GTWIL DSDY \
DT GCEN €204
75 /23237
M NOCC
TO ALL -
INFO GT¥L/TSO 1979 MR 6 B8 13
DCN
STDN NO &722.2 NDOP Z0F THLEMITRY SVyVSTEMS R=Y 72
DATFED OCT 77 DCN NR. 227
SUBJ=CT Cu ANGE TO PITFPACTE
ACTION: TADIR/NFES®
PAGE IT1I/1V. TCELETE TEY LAST PARA AND RTLPLACT WITE: :
A1LL COMMENTS, SUGGESTIONS AND QUESTIONS O THIS DOCUMZNT SEQOULD

B% DIRECTID TO

DINDIY erv §UEP0RT OFFIST (352}
GODDARD SPACT FLIZHT CENTIR
GRIENTTLT, VMARVIAND 2377

INFC COPY WILL R¥ SENT TO £Z22.Z.






CTWZ22A

RR DSIN GTWL
DE GCIN 22Z2E
R*T

AT0 tEar

219 UAN 75 A 3 2
RR DSLN GTW¥L
DT GCIN Z75%
24 /225812
M NOCC
T0O ALL
INFO GTYWL/DSO

DCN

STDN NO. 332.2 NOP ¥2R TZILEMETRY SYSTEMS REV 3 DATED CCT 77

DCN NR., €28

SUEJECT: CHANGT TC SECTION €.

ACTION: STADIR/OPSR

PAGE €6~4; PARA 5,3.2.7, DSLETE IN ITS TNTIFETY &ND REPLACY WITH TXE
FCLLOWING :

£.3,2.2 BECORDER LIVTLS RTFER TO STDW ¥NC. 222.22, NLRTUWOEX
CPFRATIONS PROCHDURTS FOX RECORDER QYSWE”Q AND TARLE 5~1 CF THIS
¥ = TOF MATNITIC TAFZ RECORDER LEIVELS AND CALIEFRATION PROCEDURES.
3 sAC¥SON CORZ 822.7 STENDE

24/23237 JAN 7% GC3H






T
RR D3DV GTWL

DT GC=ZN @2FER

12/222¢2

FM NOCC

TC ALL

INFC GTWI/DSO

DCN
STDN NC.
SURJECT:

£ao

CIANGE TC ST
ACTION: STADIR/OPSR
FAGT 6-2, TABLT
A. DELETT TA3LY TITLE
AND EIPLACT WITH:
B. TILTTE THY »0ZDS
C. TELTTT ALL ENTRIZS
MCDTL

DYNATRONICS MSFT®-2
DECOM

6_2-

MONITOR MS¥T2-3

DECCM

DYNAT20CNICS =S
DICCM

MONITOR 423/33TUP
CCNTRCLLIR

MCNITCR 421/STTU?
CONTRCLLZER

DUPLEY DIZITAL DiTH
FCRMATTTR (DLLF)

v JACXSOY CODE B8IZZ.2

12/2222%7 D=TC 7¢ 5CEN

1978 DC 13 A 8 35

£22.,2 NOP POR TTLEIMPTRY SYSTIV RzZV 3

CTION 6

"PR05RAM TATE SEOUINCT NUMEERS”

TSLEMTTRY SOTFTWARE SZQUINCE NUM3ERS,
AND SIMUZLATOR AT

DECOMMUTATOR”

Iy TIE TA3LE

DESIZNATOR
232D

2@2¢vD
Pre 20D

200272

RIPLACT WITEH
MCDTL

DYNATIZQONICS MSFIP-2
SIMULATOR
DYNATRONICS DHS

SIMILATOR

W -7 o)
LYRIN MITTL 1287
T\A A -~ »—— n‘-lﬁo
| PSP S SR A PO

2ATA SYNC 3

DATED OCT 77 LCN NZJ

THZ 72

DESIGMATOR
282

233

TOP OF THZ TAZLE.
LIOYING:

(€3]
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CENEZS84L ’
RR DSDN GTWL
DE GCEN @284A
19/22452 '
~ FM NOCC ‘
TO ALL 3
INFO GTWL/DSO ‘ "
DCN .
STDN NO. 5€2.2 NOP FOR TELEMETRY SYSTEMS REV 3 DATED OCT 77 DCN NR.
; A :
- ¥UTTECT: CORRECTION TO DCN 233
ACTION: STATIR/OPSR
THIS DCN CORRECTS DCN @03, DTG 17/231527, WHICH IN PART COULD NOT
BF FOSTED. IT ALSO RESPONDS T0 ORR S® 1¢-01, DTG 19/€1€52 (NOTAL).
ITEM 7 POSTING INSTRUCTIONS WERE INCORR®CT. THEY SEOULD HAVE READ
PAGE H-3, TABLE E-2 VICE PAGE H-3, TABLE H-3.

DOCUMENTATION SENDS P

]
‘

19/22467 OCT 75 SCEN

{

858, DCN TOD Sy® SECIFS
(EXCEPY 522,16 AND 5C8)

845,41 851,2 B51,3 &52,1 852,2-2
852,3 MEOe2 0TS MsC=? SC LOC-3
(€=2 SxS MOS OPS TC RES

N | - boern(852.3) ¢}¢L7k:, \






W18 OCT 17 23 3

. e - ————— . . g Ap—gy > PR o . 2

CEN17SA

RR DSIN GTWL : .
DE GCFN 179A f

17/23152 |

FM NOCC

TO ALL

INFO GTWL/LSO

DCN |
STDN NO. £¢2.2 NOF FOR TELEMETRY SYSTEMS REV 3 DATED OCT 77
DCN NR. @eZ
SUBJECT: CEANGE TC APPENDIX F, G, H
ACTION: STATIR/OFSR
1. PAGE F-1, TARLE F-1. i .
A. IN THE FIGURE TITLE TFLETE "(DDPS NORMAL MODE) " ANL REPLACE
¥ITH ~(LTFS TRANSFER) . :
B. DELETE TEE LINE FOR COMPUTER BUFFFR BIT 2 EXPONFKT 2¢, ¥WEICH

REALS:
OPEN 0 2 EXPONENT 20
ANT REPLACE WITH:
AX DN TAPE PLAYRACK NO. 1 2 EXPONENT 2@

2. PAGF F-2, TABLE F-2. DFLETE WITH PAGE ENTIFRELY.
3. PAGF F-2, TAELL F-3. FF“UMEER AS PAGE F-Z AND TARBLE F-2.
4. PAGE F-4, TABLE F-4. RENUMEER AS PAGE F-2 AND TABLE F-3.

5. PAGF G-1, TABLE G-1. TFIETE THF LINE FCR CCMFUTER EUFFER EBIT 2
EXPONENT 2¢ WHICH READS: '

20 0 NOT DEFINET 2 EXPONENT Zz¢
AND REPLACE WITH:
2e 20 TP 1 TAPE PLAYEACY 2 EXPONENT 2@

6. PAGE H-1, TABIF H-1. DEIETE THE LINE FOR CCMPUTER BUFFER BIT 2
FXFONENT 2@ ANT REPLACE WITH:
¥F15 B4 TAFE PIAYEACK NO. 1 2 EXPONENT 2¢

? PAGE H-3, TABLE H-3. DELETE THE LINE FOR COVPUTER RBUFFFR EIT 2
EXPONENT Z¢ AND REPLACE WITH: : .
F15 E4 TAFE BLAYFACK NO. 2 - 2 EXPONENT z¢€

W. JACXSON COLE 852.2 SENDS

17/23252 CCT 78 GCEN . P58, DCN TO 500 SEPIES |
(EXCEPT S2agz,16 4AnD SFig
SRk (£52.2)

815,18 B51,2 851,3 852,71 593,2a79
852,3 MED=2 OTS “SCap SC DCC=3

NLC=2 SKS MUS CPS TC KES |
L-B'W@oec 7S8) 25/






978 AFR 10 At 8 42

GTWEooA

RR DSDN GTWL

DE GCEN £21B ,
08/02167 :
FM NOCC

TO ALL

INFO GTWL/DSO

DCN
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SECTION 1. INTRODUCTION

1.1 PURPOSE

The purpose of this Network Operations Procedure (NOP) is to describe the
operation and operating procedures of telemetry equipment in use at stations
of the Spaceflight Tracking and Data Network (STDN).

1.2 SYSTEM ALLOCATION

The configuration of telemetry equipment varies at different stations and

with different types of antennas. Figure 1-1 is a block diagram of the basic
telemetry interface. Figure 1-2 shows a block diagram of typical telemetry
systems. Refer to the STDN Mnemonic Dictionary, STON No. 520 for the complete
STON equipment listing.

1.3 DOCUMENTATION

1.3.1 MAINTENANCE AND TESTING

Documents describing the maintenance and testing of STON equipment are called
Equipment Maintenance Directives (EMD). The EMD's applicable to telemetry
equipment are listed in the Index of STON Operations Documentation,

STDN No. 102.3.

1.3.2 OPERATION

Documents describing the equipment setup parameters and equipment confiqura-
tions required for various spacecraft are called out in the Network Operation
Support Plans (NOSP), STON No. 601/Mission,

Revision 3 1-1 STON No. 502.2
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Section 2, including the following information, has been deleted:
SECTION 2. TELEMETRY RECEIVING SYSTEMS
Figures 2-1 and 2-2
Tables 2-1 through 2-4
Pages 2-1 through 2-12
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Table 2-1.

Microdyne 2200-R (N) Recejver Characteristics

Parameter

Characteristics

Frequency Range

Input Impedance
Input VSWR

Noise Figure

Image Rejection

Dynamic Range

AFC Characteristics

Tracking/Acquisition Range

Doppler

IF Filter

IF Bandwidths

Input/Output Impedance
AGC Output
Qutput

Control Range

Video

Output Level

105 to 320 MHz, depending on RF
tuner installed.

50 .
1.5:1 max.

5.0 to 10 dB max depending on
RF tuner installed.

80 dB min.
Threshold to -7 dBm; threshold

defined as +6 signal-to-noise
ratio.

+250 kHz in addition to second LO.
+250 kHz fine tuning range.

Will track Doppler changes up to
15 kHz/sec.

Filters ayr2 available in bandwidths
between 10 kHz and 6 Mz,

50 .

0 to x10 Vdc.

0 to -130 dBm depending on
demodulator type, IF BW, and tuner
noise figure.

Up to 10 Vpp into 50 ohm with less
than 20-percent distortion, 4 Vpp
rated output with less than 0.5-
percent distortion.

Revision 3
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Table 2-1. Microdyne 2200-R (N) Receiver Characteristics (cont)

Parameter Characteristics

Pre-D Playback

Input Frequencies 112.5, 225, 450, 900 kHz record
carriers.

Input Level 0.5 to 5.0 Vpp.

Data Bandwidth 150 kHz at 112.5 kHz carrier.

300 kHz at 225 kHz carrier.
600 kHz at 450 kHz carrier.
1200 kHz at 900 kHz carrier.

Power
Vol tage 115/230 Vac.
Frequency 50 to 400 Hz.

Revision 3 2-4 STDN No. 502.2



Table 2-2. Microdyne 2200-R (N) Receiver Front- and Rear-panel Controls,
Indicators, and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Turns on unit.
AUDIO SELECTOR CHAN 1 Selects which channel will drive
switch OFF speaker.
CHAN 2
AUDIO GAIN control Variable Controls speaker gain.
¥ VIDEO COUPLING switch |AC Selects ac or dc video coupling.
DC
VIDEO GAIN (2 controls) CHAN 1 Video output control for chan 1
CHAN 2 and chan 2.
Variable
¥ VIDEO BANDWIDTH KHZ 6.25 Sets video output frequency
switch 12.5 response.
25
60
100
250
500
750
1000
1500
ouT
¥ IF BANDWIDTH KHZ 1 Sets IF bandwidth as follows:
switch 2 1=30
3 2=100
4 3=300
5 4=500
6 5=1000
6=5000 (1500)
¥ PRE-D PLAYBACK switch [112.5 Selects up - converted carrier.
225 (Specified in NOSP if required.)
450
900
SEPARATE/ COMMON SEPARATE Selects separate or common second
toggle switch COMMON LO.
MAN GAIN control Variable Adjusts gain of the receiver when
not in AGC mode.
CONTROL switch LOCAL Provides local or remote control.
REMOTE

¥Specified in NOSP.
Revision 3 2-5 STDN No. 502.2




Table 2-2.

Indicators, and Nominal Settings (cont)

Microdyne 2200-R (N) Receiver Front- and Rear-panel Controls,

Control/Indicator

Position

Purpose

2ND LO MODE switch

CH2, Demod {Rear panel)

AGC TIME CONSTANT MSEC
switch

¥ OPERATE MODE switch

FM Demodulator
SEARCH RANGE control
FINE TUNE control

¥DEVIATION KHZ
switch

AFC TIME CONSTANT
switch

RFT
YTUNING MHZ control

OFF EXT
XTAL

PM

VFO
AFC

INT/J36

6o P
’ QO =Z

—
o
~ O

50 MHZ

REC
BAL
ZERO

Variable

+/-

Variable

50 } MED

150 |
500 { WIDE
1500$

.01
0.1

1.0

215-320
Variable

Selects mode of second LO.

When

AM or FM demod is used, the VFO

position will be used. When a PM

demod s used, PM position will be

used.

Selects 10-MHz internal IF, or
external 10-MHz combined signal.

Selects AGC response time.

Selects receiver mode of
operation.

Sets AFC capture range.

Fine tunes VCO.

Selects FM demod bandwidth.

Selects AFC time constant.

Selects input frequency when in

VFO mode.

¥ Specified in NOSP.

Receiver frequency will be specified in NOSP.
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2-6

STDN No.

502.2




Table 2-2. Microdyne 2200-R {N) Receiver Front- and Rear-panel Controls,
Indicators, and Nominal Settings (cont)

Control/Indicator Position Purpose
RFT (cont)
CRYSTAL SELECT switch |1 Selects crystal position when in
2 Xtal mode.
3
4
5
6
7
8
9
OVEN
1ST LO MODE switch VFO (RTM) Selects first LO mode.
VFO
EXT LO
XTAL
PM Demodulator
¥ 2B _ HZ switch 10 Used to select the phase tracking
LT 30 Toop bandwidth in Hz.
100
300
1000
AM/AGC switch SYNC Used to select the AM video and
ENV AGC outputs of the demodulator.
In the SYNC (synchronous) position,
the AM video is obtained from the
output of the demodulator
synchronous AM detector. The AGC
output will be synchronous when
the demodulator is phase locked
and envelope AGC will be supplied
when it is not locked. In the ENV
(envelope) position the AM video
output is the envelope AM supplied
by the receiver AM detector
module. The AGC output is the
envelope AGC supplied by the AM
detector module.
LOOP momentary spring-| OPEN When pressed, opens the phase
loaded switch CLOSED tracking loop to permit manual
acquisition.
SEARCH switch MANUAL Selects either the manual or
AUTO automatic search for lock
operating mode.
¥ Specified in NOSP.
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Table 2-2. Microdyne 2200-R (N) Receiver Front- and Rear-panel Controls,
Indicators, and Nominal Settings (cont)

Control/Indicator Position Purpose
IF BW-KHZ switch 10 Adjusts the feedback in the AM
100 MIN circuitry to compensate for the
30/50 varying noise levels at different

IF bandwidths. Compensation is
provided for 10-kHz, 30/50-kHz,
and 100-kHz minimum second IF

bandwidths.
BAL N/C control The noise balance (N BAL) control
LOCK BAL switch is used to minimize the dc offset

in the loop phase detector. The
lock balance (L BAL) control and
LOCK BAL switch are used to
minimize the dc offset in the
coherent amplitude detector.

TUNE control -250 kHz Connected to the receiver second
0 LO and its positioning determines
+250 kHz the oscillator center frequency.

Using this control, the center
frequency can be changed =250
kHz from the nominal 60-MHz
output.

LOOP LOCK indicator A Light-emitting Diode (LED) which
Tights when the demodulator is
phase locked.

Revision 3 2-8 STDN No. 502.2



2.3 MICRODYNE 3300-C (N) DIVERSITY COMBINER

The 3300-C (N) diversity combiner is used in conjunction with the 2200-R (N)
roceivers. 1t combines either two IF predetection signals or two video
postdetection signals. It provides an output that is a down conversion of the
two IF input signals to standard predetection recording frequencies. It also
has a complete upconversion and demodulation capability for use in either real-
time monitoring of the recording process or playback of recorded data. It
also has the additional capability to use out-of-band noise for combining
control in addition to AGC. Figure 2-2 is a block diagram of the 3300-C (N).
Characteristics are described in table 2-3, and controls are listed in

table 2-4.
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Table 2-3. Microdyne 3300-C (N) Diversity Combiner Characteristics

Parameter

Characteristics

Signal-to-noise Improvement

Equal S:N Ratios

Demodulated Improvement

Pre-D Mode

Downconverter

Input Frequency
Qutput Level

Record Carrier

Center Frequencies

Combined Video Qutput

Level
Impedance
AGC Input
Impedance
Voltage Range

Common Mode Rejection

2.3 dB.

Greater than 3 dB in threshold
region.

10 MHz, 100 mVrms.
2 Vpp into 75 Q .

112.5 kHz with 37.5 to 187.5 kHz
data BW.

225 kHz with 75 to 375 kHz data BW.
450 kHz with 150 to 750 kHz data Bw.

900 kHz with 300 kHz to 1.5 MHz data
BW.

0-10 Vpp.
50 @ .

400 k Q min.
0 to 10 Vdc.

Less than =0.5 dB variation in
combined video output with simul-
taneous variations of both AGC
inputs over their range.

Revision 3
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Table 2-4. Microdyne 3300-C (N) Diversity Combiner Front-panel
Controls and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Turns on unit.
¥ MODE switch PRE-D Selects combiner mode of
POST-D operation.
MODE switch AGC Selects combiner mode of
NOISE operation.
CONTROL meter CHAN 1 Control meter.
COMB
CHAN 2
VIDEO switch CHAN 1 Selects input to video meter.
COMB
CHAN 2
CHAN 1 control Variable Video out channel 1.
CHAN 2 control Variable Video out channel 2.
COMB control Variable Video out comb. video.
TUNE control Variable Tunes freq of phase-locked Toop
0scC.
¥ RECORD switch 112.5 Selects PRE-D recording carrier
225 center frequency output.
450 (Specified in NOSP when appli-
900 cable.)
AGC switch NEG Selects AGC output polarity.
POS
AUDIO control Variable Adjusts speaker level.
CONTROL switch LOCAL Allows local or remote operation.
REMOTE

¥ Specified in NOSP.

_ anm e PSS ——
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SECTION 3. INTERMEDIATE DATA PROCESSING AND CONTROL EQUIPMENT

Note

Underscored entries appearing in the Position column
in tabular information for controls and indicators in
this document indicate nominal settings.

3.1 SUBCARRIER DISCRIMINATORS

3.1.1 GENERAL

The FM demodulation equipment used on STDN stations consists of IRIG and non-
IRIG discriminators. These discriminators are used to demodulate FM subcarrier
multiplexed signals downlinked from a spacecraft. The demodulators used

are bandswitching, fixed channel, and tunable types. Some of these discrim-
inators contain tape speed compensation circuitry to correct for erroneous
subcarrier modulations caused by tape speed errors. In normal STDN configur-
ations this input is not used and is shorted to ground, The standard IRIG
subcarrier channels are listed in appendix A.

3.1.2 METRAPLEX 120 FIXED DISCRIMINATOR

3.1.2.1 The discriminator is a compact, highly stable, double pulse averaging
FM demodulator. It can be used either as a data demodulator or as a tape speed
compensation reference signal demodulator.

3.1.2.2 When used as a data demodulator, it provides an analog output for
application to stripchart recorders, quick-look displays, or data processing
instruments.

3.1.2.3 The discriminator demodulates FM subcarrier signals within the
frequency range of 300 Hz to 2 MHz, with deviations from *1 percent to x40
percent, either single channel or multiplexed, and produces output data within
the frequency range from dc to 400 kHz. FM subcarrier signals are selected
from a multiplex by the Model 120 Demodulator Channel Selector, a factory
adjusted plug-in unit. The modulating signal is detected using a double pulse
averaging technique, and the resulting output data signal is filtered by the
Model 120 Demodulator Output Filter, another factory adjusted plug-in unit which
establishes the output response characteristics of the discriminator. Cutoff
frequencies from 2 Hz to 400 kHz are available. Linear phase or constant
amplitude filter characteristics are available, either individually, or
combined with front-panel switch selection.

3.1.2.4 Table 3-1 lists the characteristics and table 3-2 contains the
controls, indicators, and nominal settings of the discriminator.

Revision 3 3-1 STDN No. 502.2



Table 3-1. Metraplex 120 Fixed Discriminator Characteristics

Parameter

Characteristics

Model 120 FM

Demodulator

Subcarrier Frequency

Subcarrier Deviation

Input Signal Level

Input Impedance

Nonlinearity

Qutput Voltage Level

Qutput Level Adjustability

Output Current

Qutput Impedance

Output Frequency Response

Output Limiting

Output Noise

300 Hz to 2 MHz (determined by
Model 120 Demodulator Channel
Selector).

+1 to #40% (determined by Model
120 Demodulator Channel Selector).

2 mVrms to 2 Vrms for all subcarrier
frequencies and deviations.,

Greater than 200 kg shunted by Tess
than 30 pF.

Less than 0.05% of span from best
straight Tine.

Two overlapping ranges: +1 to #3.5 V,
and £3.5 to +10 V.

Able to be set within 0.1% of desired
output level.

100 mA maximum for all output
frequencies.

Less than 0.59Q from dc to 400 kHz.

Sufficient to maintain specified
output filter response characteris-
tics for cutoff frequencies up to
400 kHz.

For all settings of output level
control, output voltage is limited
to 130% of full deviation output,
and output current is Timited to 140
mA maximum,

Less than 10 mVrms for deviation
ratios of 2 or greater.

Revision 3
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Table 3-1. Metraplex 120 Fixed Discriminator Characteristics (cont)

Parameter

Characteristics

Model 120 FM Demodulator (cont)

Qutput Protection

Capacitive Loading

Harmonic Distortion

Qutput Zero Adjustability

Qutput Zero Stability

Deviation Sensitivity

Loss of Signal

External Squelch

Tape Speed Compensation

Output can be shorted to ground
without damage.

Capacitive loads up to 0.01 ,F
can be driven as long as output
current required does not exceed
100 mA.

Less than 0.5 % for a deviation
ratio of 2, and less than 0.25 %
for a deviation ratio of 5 (when
employed in a system with
Metraplex Model 110, 111, and
114 vCO).

Able to be set within 0.003 %
of center freguency.

Temperature coefficient per
degree Celsius less than amount
equal to 0.005 % of center
frequency.

Temperature coefficient per
degree Celsius less than 0.01 %.

When input signal level drops
below threshold (adjustable
from 1 to 40 mVrms) front-panel
LO IN indicator 1ights and out-
put is clamped to 0 V.

Qutput may be clamped to O V by
external +4 V squelch signal.
Each demodulator also provides
squelch output signal that may be
used to squelch other
demodulators.

Noise produced by up to 6 %
peak-to-peak flutter is attenuate&
at least 30 dB for deviation ratig
of 5, and at least 20 dB for
deviation ratio of 2, provided
that subcarrier remains within
pass band of demodulator.

Revision 3
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Table 3-1. Metraplex 120 Fixed Discriminator Characteristics (cont)

Parameter

Characteristics

Model 120 FM Demodulator (cont)

Overdeviation Detection

Autoset Test Modes

Power Required

Temperature Range

Size

When input subcarrier is deviated
more than 105 % of normal deviation,
front-panel LIMIT indicator is
lighted, and overdeviation flag is
generated.

In zero set mode, demodulator is
automatically adjusted to O V

output to within 0.1 % of output
setting; if required zero correction
exceeds range of autoset,

panel LIMIT indicator is lighted.

In span check mode, output level is
checked to tolerance 1imit of 0.2 %
of desired output; if error exceeds
this value, front-panel LIMIT
indicator is lighted.

Less than 7 W (provided by module
housing).

0 to +50° C, operating; -20 to +75°
in storage.

Occupies two module widths (1.58
inches) in 5% inch high module
housing.

Model 120 Demodulator Channel Selector

Adjacent Channel Attenuation

At least 24 dB for adjacent channel
signals Tocated beyond three times
normal deviation.

Revision 3
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Table 3-1. Metraplex 120 Fixed Discriminator Characteristics (cont)

Parameter

Characteristics

Model 120 Demodulator Channel Selector (cont)

Data Response

Channel Frequencies

Attenuation of approximately 0.75
dB is imposed on output data at
frequency corresponding to a
modulation index of 2.

Channel selectors are available for
all IRIG proportional bandwidth

and constant bandwidth channels,
for all standard constant bandwidth
channels, for all channel-per-track
tape recording frequencies, and other
frequencies and deviations within
specified operating range.

Model 120 Demodulatcr Qutput Filter

Response Characteristics

Linear Phase Characteristic

Constant Amplitude Characteristic

Linear phase or constant amplitude
characteristics are available either
individually or combined with front-
panel switch selection.

Provides maximally flat envelope
delay characteristics; 3 dB
attenuation at specified cutoff
frequencies, with slope asymptotic
to 6 dB per octave per pole.

Provides maximally flat frequency
response characteristics; 0.5

dB attenuation at specified cutoff
frequency, with slope asymptotic
to 6 dB per octave per pole.

Revision 3
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Table 3-1. Metraplex 120 Fixed Discriminator Characteristics (cont)

Parameter Characteristics

Model 120 Demodulator Output Filter (cont)

Cutoff Frequencies Cutoff frequencies from 2 Hz to
400 kHz are available.

Available output filters include, but are not limited

to, the folilowing versions:
a. Model 120-2X, five pole switchable
CA/LP.
b. Model 120-3X, five pole CA.
Cc. Model 120-4X, five pole LP.
d. Model 120-51, reference for tape speed
confirmation.
e. Model 120-5X, three pole, CA.
f. Model 120-6X, three pole, LP.
g. Model 120-7X, five pole, switchable,
two frequency.
h. Model 120-9X, three pole, switchable CA/LP,
polarity reversal, switchable offset (squelch
and autoset are disabled, 10 Vpp output).

Revision 3 3-6 STDN No. 502.2




Table 3-2. Metraplex 120 Fixed Discriminator Front-panel Controls,
Indicators, and Nominal Settings

GAIN control

HI/LO switch

LIMIT indicator

L0 IN indicator

As required

As required

Control/Indicator Position Purpose
Dutput Deviation meter When handling data, indicates
percent of deviation.
CA/LP switch CA Selects Constant Amplitude (CA)
LP or Linear Phase (LP) character-

istics of output filter.
Adjusts output amplitude.

Enables selection of maximum
output voltage. In HI position,
voltage can be adjusted over +3.5
to +10 V. In LO position, volt-
age can be adjusted from *1 to
+3.5 V (using GAIN control).

Indicates subcarrier deviation
in excess of 105%.

Indicates input signal below
preset threshold 1imit.

Revision 3
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3.1.3 EMR 210 FIXED DISCRIMINATOR

3.1.3.1 This discriminator consists of a 210A-01-M20 Phase-lock-loop FM
Detector, a 210B-01 Channel Selector, and a 210C-01 Output Fitter. A plug-
in channel selector is used in each discriminator to select the individual
multiplexed subcarrier desired. A plug-in output filter determines the

data output signal response. Filters are available from 1 Hz to 45 kHz.

The discriminators are mounted in racks; a 19-inch rack houses a Model 223B
Power Supply and six Model 210 Discriminators complete with channel selectors
and output filters.

3.1.3.2 The Model 223B Power Supply provides all required operating
voltages for up to six discriminators. Included in the power supply
chassis is a subcarrier amplitude meter for monitoring the composite ac
input level.

3.1.3.3 The EMR 210 Fixed Discriminators have the following operating
characteristics:

a. Dynamic input signal range: 0.010 to 10 Vrms.

b. Single-ended output voltage referenced to ground. The BANDEDGE
VOLTS control on the channel selector can be adjusted to vary the
dc bandedge output voltage continuously from 1.0 to 10 V.

3.1.3.4 Figure 3-1 is a block diagram of the EMR 210 fixed discriminator,
table 3-3 contains characteristics, and table 3-4 lists the front-panel control
functions.

Tape Speed Compensation >——

300 Hz to 300 kHz

0.010 to 10 Vrms EMR 210

IRIG FM Input Fixed Discriminator Lt 10 v

from Video o

Patchpanel - (with plug-in for > Analog Voltage
required channel) to Video Patchpanel

Figure 3-1. EMR 210 Fixed Discriminator Input-output Diagram
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Table 3-3. EMR 210 Fixed Discriminator Characteristics

Parameter Characteristics

Input Impedance 100 k@ shunted by less than 50 pF
capacitance,

Dynamic Input Signal Range 10 mV to 10 V peak.

Crosstalk of Attenuated 60 dB.

Adjacent Channel

Output Noise Value (rms) of less than 0,05%
of the full bandwidth voltage.

Output Voltage 1.0 to 10 V.

Output Current 100 mA max.

Output Impedance 1.0Q or less at 10 V bandedge,

decreasing Tinearly to 0.15 or
less at 1.0 V bandedge.

Harmonic Distortion For deviation ratio of 5 or greater
does not exceed 0.05 % for any
modulation frequency up to the
cutoff frequency of the channel.
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Table 3-4.

EMR 210 Fixed Discriminator Front-panel

Controls and Nominal Settings

Control/Indicator Position Purpose
Power Supply
OFF/ON switch OFF Turns on unit.
oN
METER RANGE switch 0 Meter range selector,
.1
.3
1
3
10
DISCRIMINATOR switch 1 Monitors carrier level at the output of
2 the bandpass filter at the selected
3 discriminator.
4
5
6
Discriminator
BANDEDGE VOLTS control| Variable Adjusts dc output voltage.
CHANNEL FILTER LOOP 1 Adjusts time constant of phase-lock loop.
WIDTH * control 5
10
25
50
100
v DEVIATION % * switch 7.5 Selects input channel filter bandwidth.
15
BALANCE control Variable Adjusts freq at low bandedge.
Output frilter
v DELAY/AMPLITUDE switch | DELAY Selects either constant amplitude or
AMPLITUDE| constant delay filter characteristics.

[ * Not on all models.

W¥specified in NOSP.
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3.1.4 SONEX 34-01 AND -02 BANDSWITCHING DISCRIMINATORS

These discriminators are designed for IRIG subcarrier channels 1 through 18
aqd A through E. Separate rotary switches are provided for independent selec-
tion of the subcarrier channel and the output filters. Input and output

connections are shown in figure 3-2.

The characteristics of the discriminators

are given in table 3-5 and the controls are described in table 3-6.

Tape Speed Compensation>———|

400 Hz to 70 kHz
0.005 MV to5V
IRIG FM
Input from >—
Video Patch-
panel

Sone 1to 10V
X

Analog
34-01 or 34-02

L—> Voltage
Bandswitching to Viggo
Discriminator Patchpanel

Figure 3-2. Sonex 34-01 and -02 Bandswitching Discrimin-
ators Input-output Connections

Table 3-5. Sonex 34-01 and 34-02 Bandswitching Discriminators Characteristics

Parameter

Characteristics

Channel Coverage

Signal Range
Linearity

Qutput Voltage

Qutput Filter Response

Autocal

Tape Speed Compensation

Any IRIG channel, 1 through 18 or A
through E.

5 mVrms to 5 Vrms.
Within #0.1 % of bandwidth.

Adjustable from #1 to =10 V for
bandedge deviation.

Flat within #0.5 dB of IRIG standard
modulating frequencies.

Rear connections are available for
remote zero and gain control.

30-dB improvement for tape-speed
errors as large as 3 percent with
external or internal reference
discriminator.

Revision 3
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Table 3-6. Sonex 34-01 and 34-02 Bandswitching Discriminators Controls,

Indicators, and Nominal Settings

Control/Indicator

Position Purpose
SUBCARRIER AMPLITUDE Used in conjunction with the METER
meter RANGE switch to measure the ampli-
tude of the input signal appearing at the
input of the discriminator.
W CHANNEL SELECTOR switch| 1-18 Selects the desired IRIG subcarrier
A-E channel.
Zero Adjust Used to zero each subcarrier channel.
¥ OUTPUT FILTER switch 1-18 Selects one of 23 IRIG low-pass cutoff
A-E frequencies.
PERCENT BANDEDGE Indicates deviation of subcarrier in
meter percentage of bandwidth.
LLOSS LOCK indicator Lights when phase-locked loop is in
loss~of-lock condition.
LOW SIGNAL indicator Lights to indicate an input signal ampli-
tude less than normal operating level.
METER RANGE switch .03 Selects meter range for the subcarrier
0.1 amplitude meter,
0.3
1.0
3.0
10
INPUT test jack Used to monitor bandpass filter output.
GROUND test jack Used to make an electrical ground
connection.
OUTPUT test jack Used to monitor discriminator output.
OUTPUT VOLTS control Used to adjust output voltage for
bandedge deviation. With channel
bandedge freq input, set for output
which corresponds to the edge freq
input.
(e.g. Fu = Vmin, F1 = Vmin).
Power indicator Lights to indicate power is on.
POWER switch ON Energizes the equipment.
OFF
TSC ZERO adjust* Used to zero internal reference
discriminator output.
TSC OUTPUT test jack* Used to monitor internal reference
discriminator output.
TSC ON/OFF switch* ON Used to disable internal reference
OFF discriminator output.

¥Specified in NOSP.

*TSC controls are not used when model 34-02 is used with external reference
discriminator. These controls are not present on the model 34-01.
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3.1.5 SONEX S-45 FIXED DISCRIMINATOR

The Sonex S-45 fixed discriminators are housed in 19-inch rack mounts. One
rack mount contains a Sonex S-59 Subcarrier Monitor, a Sonex S-27 Power Supply,
and 10 Sonex S-45 Discriminators. The operating characteristics of the
individual units are as follows:

3.1.5.1 The S-59 Subcarrier Monitor contains a meter and a six-position meter-
range switch for monitoring the input composite ac subcarrier level.

3.1.5.2 The S-27 Power Supply provides all the necessary operating voltages
for up to 10 S-45 discriminators.

3.1.5.3 The $-45 Discriminator is designed to provide a fixed output of +5 Vdc
with a center frequency input. The carrier input range is from 0.005 to 5 Vrms.
The discriminator contains an auxi]iary_lOO-kHz tape speed compensation input

circuit which may be used when reproducing recorded data providing a data out-
put improvement for tape-speed variations.

3.1.5.4 Figure 3-3 is an input-output diagram of the $-45, table 3-7 lists
the characteristics, and table 3-8 lists the front-panel control functions.

. Tape Speed Compensation >-—1

300 Hz to 300 kHz

0.005 to 5V Sonex S-45

IRIG FM Fixed Discriminator 0 to 10 V
from Video Analog Voltage
Patchpanel > (IRIG plug-in units) —> to Video

Patchpanel

Figure 3-3. Sonex S-45 Fixed Discriminator Input-
output Diagram
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Table 3-7.

Sonex S-45 Discriminator Characteristics

Parameter

Characteristics

Input

Input Impedance

Ranges

Accuracy

Output

10 V maximum.

50 k@ on lowest range;
25 k@ on all other ranges.

0.03, 0.1, 0.3, 1, 3, and
10 Vrms.

+5% of full scale from
300 Hz to 200 kHz.

+5 V (nominal).

Table 3-8. Sonex S$-45 Discriminator Front-panel Controls
and Nominal Settings

Control/Indicator -Position Purpose
Power Supply
ON/OFF switch ON Turns on unit.
Meter Unit
RANGE switch .02 Input meter range switch.
.1
.3
1
3
10

Discriminator
Pushbutton Momentary | Applies band pass filter output to meter
press unit.
DEV switch + Changes dc output polarity,
¥ CA/CD switch CA Selects output filter characteristics.
CD
W¥Specified in NOSP.
Revision 3 3-16 STON No. 502.2




3.1.6 EMR 229 TUNABLE DISCRIMINATOR

The FM multiplex from a receiver or magnetic tape system is applied to a
tunable bandpass filter of the discriminator. The discriminator can be

tuned by front-panel controls to accept the desired subcarrier. Two versions
of the EMR 229 are available, designated Model 229A-01 or Model 229A-02.
Model 229A-01 provides a frequency tuning range of 100 Hz to 100 kHz and
Model 229A-02 provides a tuning range of 300 Hz to 300 kHz. Figure 3-4 is

an input-output diagram, table 3-9 contains the characteristics, and table
3-10 lists the front-panel control functions.

Tape Speed Compensationy>———

0.010 %0 5 Vrms

Input from
Video Patchpanel EMR 229
Tunable 1 to 10V
> Discriminator ——> Analog Voltage to

Video Patchpanel

Figure 3-4. EMR 229 Tunable Discriminator Input-Output
Diagram
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Table 3-9. EMR 229 Tunable Discriminator Characteristics

Parameter Characteristics

Input Impedance Greater than 100 kq.

Dynamic Input Signal Range 10 mVrms to 5 Vrms.

Subcarrier Frequency Deviation 7.5 or #15%, switch selectable.

Output Nojse RMS value of less than 0.2% of full
bandwidth voltage.

Qutput Voltage 1tol0v,

OQutput Current 100 mA capability from dc to 5 kHz,
decreasing Tinearly to 50 mA at 30
kHz.

Output Impedance 2Q or less at bandedge output of
10 V, decreasing linearly to 0.2 or
less at 1 V.

Harmonic Distortion For deviation ratios of 5 or more and

with modulation extending from band-
edge to bandedge, 1% or less for
any modulation frequency up to the
cutoff frequency of the channel.
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Table 3-10. EMR 229 Tunable Discriminator Front-panel
Controls and Nominal Settings

Control/Indicator Position Purpose
Power Supply
METER RANGE switch 0.1 Meter range selector.
0.3
1
3
10
ON/OFF switch ON Turns on unit.
o OFF
Discriminator
BANDEDGE VOLTS control | Variable Adjusts dc output voltage.
Tunable Channel Selector/
Filter
LOOP WIDTH control 1 Adjusts phase-lock loop time
5 constant.
10
25
50
100
w CENT. FREQ. MULT. .1* Selects input frequency ranges.
switch 1
1*
10
10*
100
w CENT. FREQ. KC control Variable Selects input carrier center
3 to 10* frequency.
¥ BANDWIDTH switch 7.5% Selects input bandwidth.
15%
BALANCE control Variable Sets dc operating level.
v CUT OFF FREQ. MULT. 1* Selects output filter frequency
switch 10 ranges.
10*
100
100*
1K
1K*
10K
v CUT OFF FREQUENCY Variable Selects output filter cutoff.
C.P.S. control 3 to 10*
w OUTPUT RESPONSE CA Selects output filter response,
switch cD either constant amplitude or
constant delay.
* Red numbers. Controls are color coded to correspond with freq variable
dials.
¥ Specified in NOSP.
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3.1.7 EMR 4140 TUNABLE DISCRIMINATOR

The EMR 4140 is designed to process analog or pulse data contained in an FM
subcarrier channel. The FM subcarrier center frequencies, deviations, and
data cutoff frequencies are manually tunable at the front panel or remotely
programmable from an external source. The discriminator has the following
operating characteristics:

3.1.7.1 Frequency range: 100 Hz to 1.5 MHz.

3.1.7.2 Center frequency deviations: 7.5, *15, 20, 30, and +40 percent.
3.1.7.3 Output data cutoff frequencies: 1 Hz to 300 kHz.

3.1.7.4 Dynamic input range: 0.010 to 5 Vrms.

3.1.7.5 Output voltage: single-ended and referenced to ground.

3.1.7.6 Figure 3-5 is an input-output diagram of the EMR 4140, table 3-11

contains the characteristics, and table 3-12 lists the front-panel control
functions,

Tape Speed Compensation »——————

100 Hz to 1.5 MHz EMR 4140

0.010 to 5 V Tunable 0 to £10 V

Input from »——— Discriminator [—2 Analog Voltage
Video Patchpanel to Video Patchpanel

Figure 3-5. EMR 4140 Tunable Discriminator Input-output Diagram

Note

It is recommended that the 4140 discriminator not be
used to process PDM data due to the sharp cutoff of
the output filter. The EMR 229 tunable discriminator
should be used instead.
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Table 3-11. EMR 4140 Tunable Discriminator Characteristics

Parameter

Characteristics

Input Impedance

Dynamic Input Signal Range

Subcarrier Frequency Deviations

Qutput Noise

Output Voltage

Qutput Current

Output Impedance

Harmonic Distortion

Greater than 100 kQ shunted
by less than 30 pF capacitance.

10 mV to 5 Vrms for subcarrier
frequencies up to 300 kHz. Minimum
input signal increases linearly to
50 mVrms for frequencies from 300
kHz to 1.5 MHz.

+7.5%, +15%, +20%, +30%, and +40%,
switch selectable.

For deviation ratios of 5 or greater,
the output noise will be less than
0.1% of bandwidth at center frequen-
cies up to 300 kHz, less than 0.2% of
bandwidth above 300 kHz.

0 to +10 V.

200 mA from dc to 50 kHz; 100 mA
from 50 kHz to 100 kHz; 50 mA above
100 kHz.

Less than 2 @ to 10 kHz, increasing
linearly to a maximum of less than
10 @ at 300 kHz.

Less than 1% for any modulation
frequency up to channel cutoff
frequency.

Revision 3
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Table 3-12.

EMR 4140 Tunable Discriminator Front-

panel Controls and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Turns on unit.
BALANCE control Variable Sets dc operating level.
¥ CENTER FREQUENCY AND Variable Selects center frequency of received
RANGE control carrier.
¥ DATA CUT-OFF AND Variable Selects cutoff frequency of output filter.
RANGE control
¥ RESPONSE switch CA Selects output filter mode of constant
CD amplitude or constant delay.
¥ DEVIATION switch 7.5 Selects input bandwidth (percent
115 deviation).
20
30
40
BAND EDGE VOLTS control| Variable Adjusts output voltage.
CONTROL switch LOCAL Selects local or remote operation by
REMOTE a computer.
! Specified in NOSP,
Revision 3 3-23/3-24 STDN No. 502.2







3.1.8 TRICOM MODEL 482 PHASE-LOCK DISCRIMINATOR

3.1.8.1 The Model 482 discriminator uses all solid-state, primarily integra-
ted circuitry which contributes to a high degree of stability. Its construc-
tion is modular, allowing for ease in maintenance and for the design of a sys-
tem containing the exact number of channels required for each mission.

3.1.8.2 The discriminator is designed for rack installation and is mounted in
a Model 401 module housing which occupies 3% in. in a standard 19-in. rack.
This combination is a complete operational unit, requiring only system inter-
connection and a power source to become fully operational.

3.1.8.3 Each plug-in discriminator module is for a single discrete frequency
or channel. The discriminator accepts as input FM analog data multiplexed
from a remote source either directly through an RF link or from a magnetic
tape.

3.1.8.4 FEach module has a front-panel, plug-in, low-pass filter that, along
with the channel selector chassis, determines the characteristics of the spe-
cific discriminator,

3.1.8.5 No special operating procedures are applicable. It is only necessary
to ensure that the proper input and output connections are made and that the
input signal level remains on scale when the meter function switch (S1) is set
to SUB. Average subcarrier deviation is indicated by the meter when S1 is set
to OUT. (Refer to table 3-12A for a list of front-panel controls, indicators,
and test points. See figure 3-5A for an illustration of the Model 482 phase-
lock discriminator.)

Table 3-12A. Tricom Model 482 Phase-lock Discriminator
Controls, Indicators, and Test Points

Control/Indicator Position Purpose

Model 482B Channel Selector Module

ZERO (R62) Adjustable Adjusts subcarrier output of dis-

criminator to O for designated cen-

ter frequency.

Test Points:
IN (TP1) NA Bandpass output.

GND (TPO) NA Chassis ground.

Model 482P Discriminator Chassis Module

MUX/SUB/OUT (S1) Selectable Meter function switch selects the
parameter to be indicated by Ml.
MUX Indicates RMS value of total multi-
plex on a logarithmic scale from
5mV to 5 V.

DCN 008 3-24A STDN No. 502.2




Table 3-12A.

Tricom Model 482 Phase-lock Discriminator Controls,

Indicators, and Test Points (cont)

Control/Indicator Position Purpose
SUB Indicates RMS value of output of
bandpass filter for selected chan-
nel on a logarithmic scale from
5mV to 5 V.
ouT [s proportional to output of dis-
criminator with 0 V at center,
upper bandedge deviation at top of
scale, lower bandedge at the bot-
tom. Is independent of the devia-
tion polarity.
Meter (M1) NA Indicates voltage for function se-
lected by S1.
GAIN control
(R54) Adjustable Controls output voltage 0 to 10 V
for bandedge deviation.
ouT (TP1) NA Indicates voltage proportional to
output of discriminator varying
with the setting of R54.
GND (TPO) NA Chassis ground.
95KHz £ 7.5% suB
e [MUX__OUT
15 i
3000 Hz CA v
£ 15
482¢C > %ol
7450
7 MV
\ “15 WL
— 1
IN ouT
@ O||® ©
ZERO GND GAIN GND
482B 482p
Figure 3-5A. Model 482 Phase-Tock Discriminator, View of Front Panel
with Standard Low-pass Filter
OCN 008 3-248 STON No. 502.2



3.2 SUBCARRIER OSCILLATORS

3.2.1 GENERAL

The subcarrier oscillators are used to provide frequency division multiplexed
carriers. The composite outputs are used for data recording, data remoting,
and station testing. FM, FSK, and PSK outputs may be obtained depending on
which subcarrier oscillators are used.

3.2.2 EMR 4900 SUBCARRIER OSCILLATOR

The EMR 4900 subcarrier oscillator will generate up to four composite FM
telemetry signals using standard IRIG subcarriers. It contains up to 36 IRIG
VCO's and each one may in turn be switched in or out of four self-contained
mixers. Figure 3-6 is an input-output diagram, table 3-13 Tists equipment
characteristics, and table 3-14 1ists the front-panel control functions.

0 to 2.5 Vrms
1to 10 V Data Mixers
o pp — e ™ (u -
Analog Voltage VCO's ( epaz:%)4 Ol'.ltput to
from Video (up to 36 Video
Patchpanel IRIG Patchpanels
channels)

Figure 3-6. EMR 4900 Subcarrier Oscillator
Input-Output Diagram

Table 3-13. EMR 4900 Subcarrier Oscillator Characteristics

Parameter Characteristics
Input Voltage 2.5V, 0 to -10V, 0 to +10 V.
Subcarrier Freguencies 400 Hz to 70 kHz.
Input Voltage Offset +5 V.
Linearity 0.1% of full bandwidth.
Qutput Impedance 50 k0 {rominal).
Qutput Voltage Adjustable to 2.5 V.
Frequency Stability Less than 0.25%.
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Table 3-14. EMR 4900 VCO/Mixer Front-panel
Controls and Nominal Settings
Control/Indicator Position Purpose
POWER SUPPLY switch ON Turns unit on,
OFF
INPUT SELECTOR VCO NORM Selects VCO signal input for VCO's 1-18.
1-18 switch CAL
SINE WAVE
SQ WAVE
SPL
INPUT SELECTOR VCO NORM Selects VCO signal input for VCO's
19-36 REF switch CAL 19-36.
SINE WAVE
SQ WAVE
SPL
CALIBRATOR SELECTOR INT Selects source of calibrator voltage.
switch EXT
AUTO
CALIBRATOR VOLTAGE -10 Selects internal calibration voltage.
switch -7.5
-5
-2.5
0
+2.5
+5
+7.5
+10
OUTPUT MONITOR All chan 1-36| Monitors carrier output as selected to
switch plus REF and| a front-panel jack.
MIXERS 1-4
lwVCO 1 through 36 1 Selects VCO output to one of four mixers,
(36 switches) 2 or OFF.
3
4
OEF
W REF VCO switch 1 Selects ref VCO output to one of four
2 mixers, or OFF,
3
4
OFF
¥Specified in NOSP.,
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3.2.3 SONEX AMPLIFIER AND OSCILLATORS

3.2.3.1 Sonex S-24 Voltage Controlled Oscillator. This module plugs into the
Sonex S-23 rack-mounted chassis. Input and output connections are shown in
figure 3-7. The characteristics of this equipment are described in table 3-15
and front-panel control functions are described in table 3-16.

To Input of Summing
From Project Board

>— Sonex §-24 —> Amplifier Mounted in Same
and TLM Patchpanel
Voltage Controlled Chassis
Oscillator

—>  To TLM Patchpanel

Figure 3-7. Sonex S-24 VCO Input-output Diagram
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Table 3-15.

Sonex S-24 VCO Characteristics

Parameter

Characteristics

Center Frequency
Deviation Sensitivity

S-24-01

S-24-03

Deviation Limit
Deviation Polarity

Input Impedance

Modulation Bandwidth

Modulation Distortion

Linearity

Stability

Output

Output Amplitude Modulation

300 Hz to 1.2 MHz.

Peak deviation of +1 to x40 % as
determined by channel selector for
a peak input of =1 to %10 V as
determined by the SENS control.

Peak deviation of =1 to *40% as
determined by channel selector for

a peak input of 1 to 10 Vor O

to +20 V or O -to +20 V as determined
by the offset switch and the SENS
control.

Limit to 140% of bandedge.
Positive.

100 k@ in parallel with 47 pF
max.

Dc to 300 kHz as determined by the
channel selector.

Less than 0.5% total harmonic
distortion for frequencies less than
50 kHz, increasing to 1 % at 300 kHz.

+0.05 % of bandwidth.

+0.05% of center frequency for 15
hours after a 10-minute warmup.

1 k@ and 509 .

Open circuit voltage of both outputs
is adjustable to a nominal 2 Vrms.
Maximum output current is 10 mA. The
output is short circuit proof.

Less than 10 % for channels with less
than +16 % deviation.

Revision 3
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Table 3-16. Sonex S-24 VCO Front-panel Controls and Nominal Settings

Control/Indicator

Position

Purpose

SENS control

FREQ control

AMPL control

Adjusts the frequency deviation for a
given input signal level. Adjust for
upper bandedge frequency with upper
deviation limit input voltage.

Adjusts the frequency. Adjust for
center frequency with zero volt input
if a palance input signal will be used,

Adjust for lower bandedge with lower
deviation limit inout voltage if an unbal-
anced input signal will be used.

Adjusts output amplitude level. (The
level at the OUT test point is not co
trolled by the AMPL control.)

ON/OFF switch ON Turns subcarrier off for system
(S-24-01 model only) OFF adjustments.
v OFF/+%2, 5/0-5 switch OFF Permits operation of the unit with
(S-24-03 model only) 2.5 either balanced or zero-positive input
0-5 signals. OFF position turns subcar-
rier off for system adjustments.
¥ Specified in NOSP.
Revision 3 3-29/3-30 STDN No. 502.2






3.2.3.2 Sonex S$-30 Reference Oscillator

a. The purpose of the reference oscillator is to provide a stable
reference frequency signal for tape-speed error compensation.

The

reference signal is added to the subcarrier multiplex prior to tape

recording.

b. The Sonex $-30 Reference Oscillator plugs into the Sonex S-23 rack-

mounted chassis.

Output connections are shown in figure 3-8. The

characteristics of the S-30 are described in table 3-17 and front-panel
controls are described in table 3-18.

Sonex S=30

Reference

Oscillator

—> Low
Impedance

High
Impedance

0to 5 Vrms
Signal Output to

Summing Amplifier
Mounted in Same

Chassis

Figure 3-8.
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Table 3-17. Sonex $-30 Reference Oscillator Characteristics
Parameter Characteristics
Frequency 10 kHz to 1 MHz.
Accuracy +0.01 %.
Stability +0.01 %.

Qutput Level

Qutput Current

Harmonic Distortion

Qutput Impedance

0 to 5 Vrms open circuit.

10 mA. The output is short-circuit
proof.

Less than 1 % total.

500 and 1 kR.

Table 3-18. Sonex S-30 Reference Oscillator Front-panel
Controls and Nominal Settings

Control/Indicator Position Purpose
LEVEL control Controls output voltage level.
100 KC/OFF switch 100 KC Selects output reference frequency in
(S-30-01 model only) OFF the 100 KC and 50 KC positions. In the
100 KC/50 KC/OFF switch 100 KC OF'E position the ioput fo the output
(S-30-02 model only) 50 KC ampiitier Is grounded.

OFF
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3.2.3.3 Sonex $-29 Summing Amplifier. This module plugs into the Sonex
$-23 rack-mounted chassis. Input and output connections are shown in figure
3-9. The characteristics of this equipment are described in table 3-19 and
front-panel controls are described in table 3-20.

From Outputs of Lo Sonex S=29 Summed Output
>7 > to Project Board

VCO's Mounted in Z o Project Boa

Summing Amplifier

the Same Chassis
High

From Output > Z

of Reference

Oscillator Mounted

in Same Chassis

Figure 3-9. Sonex S-29 Summing Amplifier Input-output Diagram

Table 3-19. Sonex $-29 Summing Amplifier Characteristics

Parameter Characteristics

Frequency 300 Hz to 2 MHz at a gain of 5
or less. 300 Hz to 1 MHz at
a gain of 10.

Input Impedance Input No. 1: 3 kQ min.
Input No. 2: 10 k@ .
Gain 0.5 to 10.
Deemphasis Reduces the gain of input No. 1
(S-29-01 model only) above the frequency selected at

a 6 dB/octave rate.

Intermodulation Distortion Less than 0.25% for frequencies
less than 100 kHz, increasing
to less than 1% at 2 MHz.

Qutput Voltage 20 Vpp open circuit.
Qutput Current 100 mA.
Output Impedance 50 Q.
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Table 3-20. Sonex S$-29 Summing Amplifier Front-panel
Controls and Nominal Settings
Control/Indicator ‘Position Purpose
FINE control Permits gain adjustment of input No. 1
to the maximum selected with the GAIN
switch, Set for required amplifier gain.
GAIN switch 0.5 Selects maximum gain of amplifier for
1 both inputs. Set for required maximum
2 amplifier gain, or per NOSP if specified.
5
10
v DE-EMP switch OFF Selects deemphasis corner frequency.
(S-29-01 model only) 1
3
10
30
Sp
¥ Specified in NOSP.
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3.2.3.4 Programmable Voltage Controlled Oscillator Model 6009. The Reaction
Instruments Model 6009 is a multimode signal generator that can operate
autonomously by front-panel control or, alternatively, can be controlled by
digital signals from a remote computer. In the normal mode, the center
frequency is frequency modulated by an analog signal applied to the input.
Center frequency and percent deviation are controlled in the generator, and
deviation of frequency from the center value is determined by the input signal.
In the frequency-shift-keyed (FSK) mode, the output rapidly switches between
two frequencies which have been selected by front-panel or computer control.
It can be phase-locked to an external reference signal and can also audio mix
its output with an externally applied signal. The output Tevel is adjustable
from 0.1 to 5 V. Although the specified center frequency range is 100 Hz to
2.5 MHz, it can be set (front panel) or programmed (computer) from 1.0 Hz to
9.99 MHz if relaxed output tolerances are acceptable. Figure 3-10 is a block
diagram, table 3-21 contains characteristics, and table 3-22 1ists the front-

panel control functions.

Computers——

VCO

with Control > Mixer

Data Inpt>™ | Circuitry
Dc to 10 MHz >_J

*1. 0 to 10V
Figure 3-10. Programmable VCO 6009 Input-output Diagram

0.1to 5 Vpp
Output

Table 3-21. Reaction Instruments Programmable VCO Model 6009 Characteristics

Parameter Characteristics
Input Voltage 1.0 to 10V peak.
Frequency Range 100 Hz to 2.5 MHz.
Center Frequency Stability Less than +0.05% drift.
Output Amplitude 0.1 to 5.0 V peak.
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Table 3-22. Model 6009 PVCO Front-panel Controls and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON (Lit) Turns unit on.
OUTPUT VOLTS control 0 Adjusts VCO output level.
1 .
2
3
4
5
+1V . I
INPUT RANGE switch + 92,50 Adjusts input sensitivity.
x5V
+10V
INPUT RANGE control Variable Variable input adjust.
¥ FO/FSK A control Variable Selects output frequency.
v DEV/FSK B control Variable Selects output deviation.
OFFSET switch ZERQ Provides fixed offset voltage.
: UBE
LBE
OFFSET control Variable Provides variable offset voltage.
LOCAL/REMOTE switch LOCAL Selects either front panel or computer
REMOTE control,
¥ NORMAL/FSK switch NORMAL Selects either FM or FSK operation.
FSK
v DEVIATION POLARITY POSITIVE Selects direction of frequency change with
switch NEGATIVE | input polarity.
¥ Specified in NOSP.
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3.2.3.5 Reaction Instruments Model 6057 FM Multiplexer-VCO Calibrator. The
Model 6057 is a completely self-contained FM subcarrier generator and multi-
plexer system with built-in modules for test and calibration. It contains

25 VCO's, each of which may be programmed to any one of four mixer amplifiers.
In addition, each of the mixer amplifiers can accept up to five externally
applied input signals. Figure 3-11 is an input-output diagram, table 3-23
lists the electrical characteristics, and table 3-24 lists the front-panel
control functions.

(

|
dc to Data VCO's Mixers
500 kHz 0 to 5 Vpp into

i Nominal 50 ohm

; (up to (up to four each)

. 1to 10 Vpp 25 IRIG » >
Analog channels) Output to
Voltage g Video Patch-
from Video gc to 2,0 MHz panels
Patchpanel .5 Vrms max

N\

Up to 5 External Inputs

Figure 3-11. Reaction Instruments Model 6057 FM Multiplexer -
VCO Calibrator Input-output Diagram
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Table 3-23. Reaction Instruments Model 6057 FM Multiplexer-VCO
Calibrator Characteristics

Parameter

Characteristics

Primary power requirements

Data input signals

External FM input signals

External reference input

Mixer amplifier output

Calibrator voltage output

VCO specifications

Dual mixer amplifier
specifications

VCO calibrator specifications

108 to 132 Vac, 57 to 63 Hz, less
than 2 A.

Data input may be from 1 to 10 Vpp
over the range from dc to 500 kHz.

Input signals may be up to a maximum
of 2.5 Vrms over the range from dc to
2.0 MHz.

External reference signal from the
frequency counter unit should be a
1-MHz sine wave, 1 Vrms into 50 ohms.

Adjustable output amplitude from 1 to
10 Vpp open circuit; rated at 5 Vpp
into 50 ohms., Frequency range from
dc to 2.0 MHz.

Nine separate output voltages from -5
V to +5 V in 1.25-V increments,
Front-panel OFFSET control shifts
range from -10 V to 0 or from

0 to +10 V. Voltages are accurate

to 1 mv.

Full-scale deflection with data input
variations of #5 V, Input signal may
be offset -5 V, 0 V, or +5 V. Front-
panel switch is used to select either
positive or negative deviation
polarity. Output voltage adjustable
from 0.1 to 1.0 Vrms.

Frequency range from dc to 2.0 MHz

5 dB for all gain settings. Harmonig
distortion less than 1%. Intermodula-
tion level in any channel at least 45
dB below the center frequency of
adjacent channels.

Front-panel selected automatic

mode provides calibration voltages

in ascending or decending sequence
with 1-, 2-, or 5-second dwells.

A1l calibration voltages are avail-
able on rear connector. Unit may be
operated with a remote control/indica
tor panel.

Revision 3
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Table 3-23. Reaction Instruments Model 6057 FM Multiplexer-
VCO Calibrator Characteristics (cont)

Parameter Characteristics

Voltmeter specifications Front-panel controls are used to
select any VCO input, VCO output,

or mixer amplifier output for voltage
monitoring. Unit automatically
measures ac and dc voltages with auto-
matic dc polarity sensing and meter
reversal.

Frequency counter specifications Front-panel controls are used to
monitor any VCO output signal or
external VCO signal. May be used
with internal or external 1-MHz
frequency standard. Measured
frequency is displayed on seven-
digit front panel.
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Table 3-24. Reaction Instruments Model 6057 FM Multiplexer-VCO
Calibrator Front-panel Controls and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Two position toggle switch with
OFF associated indicator. Used to

apply and remove primary ac power
to the system. Indicator will
light when switch is ON and rear-
panel fuse is continuous.

¥ Voltage Controlled

Oscillator 1 Connects the VCO output to one

MIXER switch 2 of four different mixers. When a
3 particular VCO unit is not used,
4 the switch is set to the OFF
OFF position.

OFFSET switch -5V Provides either a +56 Vor 0 V
0 offset to the external modulat-
+5V ing signal.

POL switch -/+ Selects either a positive or a

negative polarity sense to the
external modulating signal.

V. potentiometer Screwdriver adjusted, variable

m resistor. Adjusts the modulating
signal amplitude so that bandedge
frequency is obtained on the peak
signal amplitude.

F potentiometer Screwdriver adjusted, variable

0 resistor. Fine tunes the center
frequency output signal of the
VCo.

V  potentiometer Screwdriver adjusted, variable
out resistor. Adjusts the amplitude
of the VCO output signal.

Dual Mixer Amp
GAIN (1), GAIN (2) Ten-turn, precision wound re-
sistor. Selects the desired
gain of the mixer amplifier unit
for the channel circuit.

External Input
v INPUT 1 switch

Connects the indicated external
input to one of four different
mixer amplifier circuits and is
set at OFF when a particular

FF input is not used.

O W

w INPUT 2 switch Same as INPUT 1.

v Specified in NOSP.
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Table 3-24. Reaction Instruments Model 6057 FM Multiplexer-VCO
Calibrator Front-panel Controls and Nominal Settings (cont

Revision 3

Control/Indicator Position Purpose
v INPUT 3 switch Same as INPUT 1.
w INPUT 4 switch Same as INPUT 1.
¥ INPUT 5 switch Same as INPUT 1.
Calibrator
UBE —» LBE UBE — LBE Selects either the upper or the
LBE — UBE LBE —* UBE Jower bandedge as the starting
point for the automatic sequenc-
ing mode.
LCL/RMT LCL Places the calibrator either
RMT under local (front panel) or
remote control.
INT/EXT switch INT Connects the calibrating voltage
EXT to either the 25 VCO modules
(INT), or to a separate rear-
panel connector (EXT) for
external applications.
1/2/5/MANUAL/DATA 1 Selects the operating mode for
switch 2 the calibrator module. The 1,
5 2, and 5 positions are used to
MANUAL select dwell times of 1, 2, or
DATA 5 sec in the automatic mode.
MANUAL permits manual selection
of the calibrate voltages. Set
at DATA for normal system
operation.
QOFFSET switch -5V Offsets the selected calibration
0 voltage by -5, 0, or +5 V.
+5
UBE/2/3/4/5/6/7/8/LBE Selectable Used to manually select the
PBI's calibrating voltage at values
from +5 to -5 V in 1.25-V in-
crements.
Frequency Counter 00 Used in conjunction with switch
VCO (S-1) switch 10 5-2 to select a particular VCO
20 unit or mixer unit for frequency
MIXER monitoring. 00, 10, and 20 are
used to select VCO units 1
through 9, 10 through 19, and
20 through 25, respectively.
v Specified in NOSP.
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Table 3-24. Readtion Instruments 6057 FM Multiplexer-VCO Calibrator

Front-panel Controls and Nominal Settings (cont)

Control/Indicator Position Purpose
Frequency Counter(cont)
VCO (S-2) switch Selectable Used in conjunction with switch
0 through 9 S-1 to select a particular VCO
or mixer input for frequency
monitoring.
REF switch INT Selects either the internal
EXT 1-MHz frequency standard or an
externally applied 1-MHz standard
Voltmeter
VCO OQUTPUT 00 Used in conjunction with switch
VCO INPUT (S-2) switch |10 S-1 to select either the VCO
20 outputs, the mixer outputs, or
MIXER the VCO inputs for voltage
00 monitoring. 00, 10, and 20 are
10 used to select VCO circuits from
20 1 through 9, 10 through 19, and
20 through 25, respectively.
(S-1) switch | Selectable Used in conjunction with switch
0 through 9 S-2 to select a particular VCO
or mixer amplifier circuit for
voltage monitoring.
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3.3 PSK SIGNAL DEMODULATOR AND SIMULATOR

3.3.1 MODEL 329 PSK DEMODULATOR

The Model 329 PSK demodulator detects any PSK-modulated subcarrier from 1 kHz
to 2 MHz. The unit demodulates the subcarrier, reconstructs the serial PCM
data, produces a clock output, and supplies data and subcarrier clock to the
bit synchronizers. The input and output characteristics are as follows:

a. Input data: 0.2 to 10 Vpp.
b. Output data: 1 to 10 Vpp variable.
Figure 3-12 is a block diagram of the Model 329 demodulator, table 3-25 lists

equipment characteristics, and table 3-26 lists the front-panel control func-
tions.

Output Data
Phase Output

-—m—b Filter e ———— Detector ~———» Drivers

Output Clock

Figure 3-12. Model 329 PSK Demodulator Block Diagram

3.3.2 MODEL 329A BPSK DEMODULATOR

The Model 329A biphase, shift-keyed demodulator detects any PSK-modulated
subcarrier from 1 kHz to 4 MHz. The unit demodulates the subcarrier, recon-
structs the serial PCM data, produces an SC clock output, and supplies data
to the bit synchronizer. The input and output characteristics are as follows:

a. Input data: 0.01 to 1.0 Vpp.
b. Output data: 1.0 Vpp fixed.
Figure 3-12A is a block diagram of a Model 329A demodulator. Table 3-25A

lists equipment characteristics; table 3-26A lists the front-panel control
functions.

OUTPUT DATA A
—

INPUT SYNCHRONIZATION OUTPUT

—————————=+| CONDITIONER AND DRIVER |OUTPUT DATA B
DETECTOR L -

Figure 3-12A. Model 329A BPSK Demodulator Block Diagram
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Table 3-25.

Model 329 PSK Demodulator Characteristics

Parameter

Characteristics

Signal Input
Bandwidth

Input Impedance
Input Level
Input Selections

OQutput A-1

Demod Output

1 kHz to 2 MHz.

1 Hz to 2 MHz.

50 ohm.

0.2 to 10 Vpp.

Five input sources, switch selectable.

0.25 to 5 Vpp composite
signal and noise.

1 to 10 V variable.

Table 3-25A.

Model 329A BPSK Demodulator Characteristics

Parameter

Characteristics

Signal Input
Data Bandwidth
Input Impedance
Input Selection
Input Level

Demod Data Outputs

1 kHz to 4 MHz.

100 Hz to 4 MHz.

50 ohms, or 20 Kohms.

Five input sources, switch selectable.
0.01 to 1.0 Vpp (ac coupled).

1.0 Vpp fixed.

DCi Qlo
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Table 3-26. Model 329 PSK Demodulator Front-panel Controls

and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Turns on unit.
OFF
RESET switch Momentary Grounds loop.
press
TEST switch Momentary Applies internal signal to demod.
press
W TRACKING switch 1% Sets tracking bandwidth of loop.
10%
LOOP BAND switch* 1, 2, 3 Sets loop bandwidth.
SOURCE switch 1-5 Selects input signal from one of
five input connectors.
QUTPUT control Variable Sets video output level.
WEXT/INT switch EXT Selects internal or external
INT bandpass filter.
WBANDWIDTH (HZ) control Variable Selects output filter bandpass.
WSUBCARRIER (HZ) control Variable Sets VCO frequency.

VW Specified in NOSP.

*Operator option; permits optimization of loop bandwidth.

Table 3-26A. Model 329A BPSK Demodulator Front-panel Controls

and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON_ Turns on unit.
OFF
W 1.561 MHz/1.250 MHz Variable Selects crystal VCO fre-

1.024 MHz/VAR switches quencies, or, when set to VAR
selects tunable subcarrier
switches S9 through S13.
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Table 3-26A. Model 329A BPSK Demodulator Front-panel Controls
and Nominal Settings (cont)

Control/Indicator Position Purpose
W SUBCARRIER switches Variable Sets VAR VCO frequency.
VERNIER control Variable Fine adjustment for phase error
voltage when unit is in lock.
SOURCE switch Variable Selects input signal from one
of five input connectors.
CAL/RESET switch Momentary Calibrates VCO and resets Toop
press filter.
W LOOP BANDWIDTH switches Variable Selects loop bandwidth.
VDATA BANDWIDTH switches Variable Selects output filter
bandpass.

W Specified in NOSP.

3.3.3 MODEL 829 PSK SIMULATOR

The Model 829 PSK simulator generates an RF subcarrier which is PSK-modulated
by an external PCM wavetrain input. Four independent subcarrier oscillators
are available for use and may be multiplexed on one output. The oscillators
are variable fron 1 Hz to 9.9 MHz. The simulator also contains a PCM code
converter that accepts NRZ-L and can convert it to NRZ-M, NRZ-S, RZ, Bi@-L
(S@), Bip-M, and Bi@-S for modulation of the PSK carrier. Figure 3-13

is a block diagram of the PSK simulator, table 3-27 lists equipment charac-
teristics, and table 3-28 lists the front-panel control functions.

. Output PSK
Oscilla~ Filter
I e ) —_—ee it e >
tor Amplifier Out
NRZ-L PCM
PCM—~p» Code
In Converter

Figure 3-13. Model 329 PSK Simulator Block Diagram
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Table 3-27.

Model 829 PSK Simulator Characteristics

Parameter

Characteristics

Frequency Synthesizer
Frequency Range

Modulation

Output Voltage
Rise/Fall Time

Four each, crystal controlled.

1.0000 kHz to 1.9990 MHz.

Subcarrier modulated by PCM
wavetrain to produce PCM/PSK.

0.5 to 4.0 V.

40 nsec max between 10 and 90% points.

Table 3-28.

Model 829 PSK Simulator Front-panel Controls
and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON_ Turns unit on.
OFF
Channels 1, 2, 3, and 4
NORMAL/INVERT switch NORMAL Data norm invert switch.
INVERT
SOURCE switch 1 Selects PCM code converter 1,
2 2, or EXT input.
EXT
FILTER switch IN Selects data filter.
ouT
INTL SC/EXT SC switch| INTL SC Selects internal or external
EXT SC subcarrier oscillator.
SUBCARRIER (HZ) Variable Selects internal subcarrier
control oscillator frequency.
Data Filter
BANDWIDTH (HZ) Variable Selects data bandwidth for
control channel 1 only.
FREQ REF switch INTL Selects internal or external
EXT reference frequency.
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Table 3-28. Model 829 PSK Simulator Front-panel Controls
and Nominal Settings (cont)
Control/Indicator Position Purpose
Mixer
PSK CHANNELS ON Enables the four SCO's to the
(4 switches) OFF mixer,
1-2-3-4
EXT CHANNELS ON Accepts external signal inputs
(5 switches) OFF for mixing.
1-2-3-4-5
GAIN control Variable Sets mixer output level.
Test
MONITOR SELECT GND Selects signal to be monitored
switch IN on front-panel test point.
ouT
DATA IN
MOD OUT
BPF OUT
PSK
EXT
CHAN NO/EXT MIXER 1 Selects external mixer inputs
INPUTS switch 2 for monitoring.
3
4
5
Data Code
SOURCE 1 switch NRZ-L Selects PCM input code for code
NRZ-M converter No. 1.
NRZ-S
RZ
BIg-L
BIG-M
BI@-S
SOURCE 2 switch NRZ-L Selects PCM input code for code
NRZ-M converter No. 2.
NRZ-S
RZ
BI@-L
BIG-M
BIg-S
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3.4 DATA AMPLIFIERS

3.4.1 LINE DRIVERS

The purpose of these amplifiers is to provide one or more output signals from
one input, and isolate the source from the Joads. A typical application is
between the output of the telemetry receiver and two tape recorder inputs.

3.4.2 AEROSCIENCE ELECTRONICS, INC. ADA-507 DATA AMPLIFIER

The ADA-507 Data Amplifier System consists of seven ADA-500 DC Data Amplifiers
and seven ADA-500 Power Supplies installed in one E-507F Amplifier Enclosure.
Figure 3-14 is an input-output diagram. Characteristics of the individual
ADA-500 amplifiers with power supply are described in table 3-29. Front-
panel controls are described in table 3-30.

Aeroscience A
‘ Electronics, —
Inc.
Provision for Dual
15V > - .
ADA-507 > Resistor Outputs

Data Amplifier t5V

=

Figure 3-14. ADA-507 Data Amplifier Input-output Diagram
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Table 3-29. Data Amplifier ADA-500, Assembly ADA-507 DC Characteristics

Parameter Characteristics
Input Voltage 5 V, single-ended.
Input Impedance Approximately 150 k@ resistance

in parallel with 10 pF-capacitance.
(Terminals available for low-
jmpedance input termination.)

Voltage Gain 0 to 4.5 adjustable.

Frequency Response Dc to 1.5 MHz #0.5 dB.
Dc to 7 MHz #3 dB.

Qutput Voltage =5 V.

Qutput Impedance Less than 1q .

(Terminals available to obtain any
higher desired output impedance.
Provision made for dual, resistor-
isolated outputs.)

Minimum Load Impedance 40 (including the effects of any
internally inserted terminating
resistors).

Table 3-30. ADA-500 Functional Data Amplifier Front-panel Controls,
Indicator, and Nominal Settings

Control/Indicator Position Purpose

E-507F Amplifier Enclosure

A.C. POWER OFF When set in ON position, applies ac power]
ON to amplifiers.

POWER-ON indicator Lights red when ac power is turned on.

ADA-500 DC Data Amplifier

GAIN control Varies gain of amplifier.
ZERO control Adjusts static (no signal) output of
amplifier.
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3.4.3 MODEL 2016 VIDEO DISTRIBUTION AMPLIFIER

The Model 2016 Video Distribution Amplifier functions to receive, process,
amplify, and distribute video signals used in the TLM system.
a video signal of 0 to 10 Vpp with offsets up to 2.5 Vdc. The

response is dc to 2 MHz 0.5 dB.

It receives
frequency

Output impedance is 10 ohms maximum. Figure

3-15 is a block diagram of the VDA, table 3-31 lists equipment characteristics,
and table 3-32 lists the front-panel control functions.

Input
npu Polarity Output L
Input —a Amplifier Sensor — Amplti)ﬁer Outputs
(4 each) (4 each)
Figure 3-15. Model 2016 Video Distribution Amplifier
Block Diagram
Table 3-31. Model 2016 Video Distribution Amplifier Characteristics

Parameter

Characteristics

Number of Input Signals
Number of Qutput Signals
Input Impedance

Qutput Impedance

Frequency Response
Sense Inversion Capability
Dynamic Range

Noise Output

Four,

Sixteen.
100 k& .

10 max.

0 to 10 Vpp.

5 mVrms max.

Dc to 2 MHz +0.5 dB.

Positive or negative.

Revision 3

3-51

STON No. 502.2




Table 3-32.

Controls and Nominal Settings

Model 2016 Video Distribution Amplifier Front-panel

Control/Indicator Position Purpose
Power Supply
AC switch ON Turns on unit,
OFF
TEST MONITOR switch OFF Selects which VDA output will be dis-
CHAN A-1-24 played on the meter.
3-4
CHAN B-1-2-
3-4
CHAN C-1-2
3-4
CHAN D-1-24
3-4
VDC
VDA's
POWER switch ON Turns on unit,
. OFF
OFF SET ADJ switch - Adjusts input offset for all channels.
0
+ Variable
SENSE (1 for each of four - Sets output polarity.
outputs) switch +
GAIN ADJ (1 for each of Variable Adjusts output level.
the four outputs) control
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3.5 STDN SWITCHING SYSTEMS

3.5.1 GENERAL

3.5.1.1 STDN switching systems determine the routing of telemetry signals

to auxiliary equipment for processing, recording, or display. Typical switch-
ing system block diagrams are shown in figures 3-16 and 3-17. A1l stations
may not be configured as shown.

3.5.1.2 Basic switching systems used by the STON are generally crossbar
switching, T-bar relay, or Cunningham matrix.

3.5.1.3 In addition to the automated switching provided by the crossbar
or matrix systems, programmable patch boards and patchpanels provide signal
routing to required equipment.

3.5.1.4 Certain equipment types have provisions for remote control of switch-
ing matrixes at remote consoles such as the Data System Control Console (DSCC).-
Other equipment types must be switched manually at their physical location.

3.5.2 DHESS

3.5.2.1 The Data Handling Equipment Switching System (DHESS) interfaces

the inputs and outputs of the PCM bit synchronizers and various other patch-
panels to the link programmable patch boards. Any of four data groups from
up to three link patch boards can be connected by the DHESS to the data pro-
cessing equipment. The DHESS is a 10 by 10 crossbar matrix which switches
12 coaxial lines at a time, in addition to lamp and control voltages. One
and two link sites have four switchable data groups per link; while three
link sites have three switchable and one manually patched data group per
Tink.

3.5.2.2 The DHESS consists of the following equipment:

a. Six 10 by 10 by 6 crossbar drawers. The first four switch three
coaxial lines each, and the other two switch six lines each of control
and status voltages.

b. A central control panel from which the operator can switch various
decoms or patchpanels to the link project boards. (Refer to table 3-33
for controls, indicators, and settings.)

c. A signal connector panel, through which the crossbar inputs and outputs
connect to the equipment.

d. A control connector panel through which the matrices are connected to
the central control panel.

3.5.3 BIT SYNC AND PSK SWITCHING SYSTEMS

The bit sync and the PSK switching systems are used at stations that do not
have DHE switching systems. The bit sync switching system interfaces six
levels from the link patchpanels to the PCM decom bit syncs. The PSK switching
system interfaces three levels from the PSK demods to the link patchpanels.

The major difference between these two systems and the DHESS is the switching
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Table 3-33. DHESS Central Control Panel Front-panel Controls,
Indicators, and Nominal Settings
Control/Indicator Position Purpose

RESET switch Momentary Resets selected crossbar by breaking
previously selected hold coil connec-
tion.

SBY indicator (yellow) Normally 1it to indicate that associ-
ated DHE has not been selected.

BSY indicator (red) When 1it, indicates that associated
DHE has been selected.

SELECT switch In Selects crossbar crosspoint which

Out

AVL indicator (yellow)

SEL indicator (green)

connects DHE to T/M position.

Normally 1it to indicate DHE is avail-
able for selection. Goes off when
crossbar crosspoint is made upon
selection.

When 1it, indicates DHE has been
selected.
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matrix. The bit sync system uses two Cunningham 1015B matrices, while the PSK
system uses one Cunningham 10158. The Cunningham 1015B is further described
in paragraph 3.5.9. ~

3.5.4 RECEIVER SWITCHING SYSTEM

3.5.4.1 The receiver switching system establishes connections between the
outputs of the desired receiver and the link project board. It also interfaces
to the receiver switching system test patch.

3.5.4.2 The receiver switching system consists of the following equipment:

a. A central crossbar switch matrix to make the data circuits and status
lamp connections.

b. A central control panel located in the receiver area, made up of
receiver status panels which indicate whether each receiver is available
or has been selected, and receiver select panels which select and release
signal paths between the link project board. Status Tamps in the select
panel indicate which receiver is connected to that data group. Refer

to table 3-34.

3.5.5 RECORDER SWITCHING SYSTEM

3.5.5.1 The recorder switching system is identical to the receiver switching
system, and interfaces the link project board to the tape recorders. It
also interfaces to the recorder switching system test patch.

3.5.5.2 The recorder switching system consists of the following equipment: ~

a. A central crossbar switch to make the data circuits and status lamp
connections.

b. A central control panel located in the recorder areas. The status
panels indicate whether each recorder is available or has been selected.
The select panels select and release the data group to recorder signal
paths, and indicate which recorder has been selected to that data group.
Refer to table 3-35.

3.5.6 RECORDER MONITOR SWITCHING SYSTEM

3.5.6.1 The Recorder Monitor Switching System (RMSS) is used to monitor

the recorder outputs from any area of the station having one of the ten RMSS
control panels. The RMSS is a 10 by 10 crossbar switching system, and is
identical in operation to both the receiver and recorder switching systems,
with the exception that any one recorder can be monitored at one or more
positions simultaneously.

3.5.6.2 The RMSS consists of the following equipment:

a. A central crossbar switch matrix which makes the data circuits and
status lamp connections.

b. Ten control/status panels located at various monitoring positions.
Status lamps are provided to indicate that a recorder has been selected ~
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Table 3-34. Receiver Switching System Front-panel Controls, Indicators,
and Nominal Settings

Control/Indicator

Position

Purpose

RESET PBI (one per link
data group)

SELECT PBI (one for each
recejver in the 1ink data

group)

STATUS/AVL/BSY indicator

Momentary

In
Out

Enabled with power turn-on. When
pressed, resets (disconnects) associ-
ated receiver from a data group.
Lights when a receiver is selected;
is extinguished when the data path

is deselected.

Enabled with power turn-on. When
pressed, connects associated re-
ceiver to associated data group.
Green SEL indicator lights to indi-
cate receiver is connected to data
group, and is extinguished when the
data channel is reset.

A split-legend indicator showing

the status of the associated re-
ceiver. AVL (yellow) lights when
the receiver is free; BSY (red)
lights when the receiver is selected.

DCN 017

3-59

STDN No. 502.2




Table 3-35. Recorder Switching System Front-panel Controls, Indicators,
and Nominal Settings

Control/Indicator

Position

Purpose

RESET PBI (one per link
data group)

SELECT PBI (one for each
recorder in the 1ink data

group)

STATUS/AVL/BSY indicator

Momentary

Out

Enabled with power turn-on. When
pressed, resets (disconnects) associ-
ated recorder from a data group.
Lights when a recorder is selected;
is extinguished when the data path

is deselected.

Enabled with power turn-on. When
pressed, connects associated recorder
to associated data group. Green SEL
indicator lights to indicate recorder
js connected to data group, and is
extinguished when the data channel

is reset.

A split-legend indicator showing the
status of the associated recorder.
AVL (yellow) lights when the recorder
is free; BSY (red) lights when the
recorder is selected.
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by the recorder switching system, and whether it has been selected by
the RMSS. Only one recorder can be selected by a given control panel

at any one time, and a previously selected recorder must be reset before
a new one can be selected. Refer to table 3-36.

3.5.7 COMMAND SWITCHING SYSTEM

3.5.7.1 The Command Switching System (CSS) is used in the uplink telemetry
section to interface encoders and transmitters. The basic switching unit

is a 5 by 5 relay matrix; by using two matrices, a 5 by 5 CSS allows any

of five encoders to be connected to any of five transmitters over any of
five data channels. Depending upon the station, the following four CSS con-
figurations are available:

a. 5 by 5.

b. 10 by 5, which uses three matrices and interfaces 10 encoders to
5 transmitters over 5 data channels.

c. 10 by 10, which uses four matrices to interface 10 encoders to 10
transmitters over 5 data channels.

d. 3 by 3, which uses one modified 5 by 5 matrix.

3.5.7.2 The CSS is contained in one rack and consists of the following equip-
ment from top to bottom (refer to table 3-37):

a. Up to three 5 by 5 matrices. The first and second are encoder 1-5
and transmitter 1-5, respectively. The third is encoder 6-10 (if used).

b. For the CSS control chassis, there are four versions of the control
panel, one for each CSS configuration (refer to paragraph 3.5.7.1).

c. Transmitter 6-10.
3.5.8 COMMAND ENCODER VERIFICATION SWITCHING SYSTEM

3.5.8.1 The Command Encoder Verification Switching System (CEVSS) is used

to interface any of five encoders to any of five decommutators. When a space-
craft receives a command from the encoder, it stores the command in a buffer,
and transmits the contents of the buffer. The received command is decommutated
and sent back to the encoder for verification and subsequent execute command.
The CEVSS is separate from the CSS, but its function is best understood by
considering it to be a part of the command loop (€SS is uplink, CEVSS is
downlink). The CEVSS uses one 5 by 5 relay matrix of the same type used IN

the CSS.

3.5.8.2 The CEVSS consists of the following equipment:

a. A5 by 5 relay switching matrix which makes the data circuit and
status/indicator connections.

b. A CEVSS control panel from which the operator selects the data path
from the proper decommutator to the uplink encoder for command verifica-
tion. Refer to table 3-38.
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Table 3-36. RMSS Control and Indicator Description

Name Type Function

Reset/PWR/BSY PBI Reset pushbutton releases corres-
ponding hold actuator. PWR indi-
cator indicates that the control/
status chassis is connected to

the crossbar rack. BSY indicator
indicates that the corresponding
hold actuator is energized. Reset
switch must be pressed prior to
making another selection.

Select/ON LINE/SEL PBI Select pushbutton selects desired
recorder to be monitored by ener-
gizing corresponding hold and
select actuators. ON LINE indi-
cator indicates that the corres-
ponding subsystem has been selected
by the recorder switching system.
SEL indicator indicates that the
corresponding recorder system has
been selected for monitoring by a
control/status chassis.
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Table 3-37. CSS Control Panel Controls, Indicators, and Nominal Settings

Purpose

Control Position
RESET switch Momentary
ON-LINE indicator White
CHANNEL SELECT switch Momentary
SELECT indicator Green
ENCODER/TRANSMITTER Momentary
SELECT switch
AVL indicator Yellow
BSY indicator Red
CONTROL switch Momentary
COMPUTER/LOCAL indicators

Resets selected crosspoint relay,
disconnecting the data channel and

the encoder or the transmitter. The
control panel is divided in half to
separate the encoders and transmitters
in the other section. There are two
sections of controls and indicators.

Lights to indicate that a data
channel has been selected. The
lamp is extinguished when the relay
has been reset.

Selects a data channel and equipment
(either an encoder or a transmitter).

Lights when a crosspoint relay in

a data channel column of the matrix
has been energized. Extinguishes
when the data channel is reset.

Selects equipment and data channel.
The appropriate SELECT switch and
channel switch must be pressed
simultaneously to energize a cross-
point relay and establish the con-
nection.

Lights when equipment is not selected
to a data channel.

Lights when equipment is selected
to a data channel. To verify data
channel selection, push the desired
CHANNEL SELECT switch. The approp-
riate ENCODER SELECT switch lights
AVL and BSY simultaneously.

Switches control of channel selection
from the control panel to a computer.
This portion of the system is not
implemented; therefore, the CONTROL
switch should always be in the local
mode.

CONTROL should always be in local
mode. LOCAL lamp should always be
1it.
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Table 3-38. CEVSS Control Panel Controls, Indicators, and Nominal Settings

LOCAL/COMPUTER indicator

Control Position Purpose

ENCODER SELECT switch Momentary When pressed simultaneously with a
DHE (decom) switch, energizes a
crosspoint relay for a DHE/encoder
data path.

ENCODER indicator Lights when a crosspoint in the en-
coder matrix column is selected.

DHE SELECT switch Momentary Combined with an encoder selection,
selects a matrix crosspoint.

DHE indicator Lights when a crosspoint interfacing
the DHE 1is selected.

RESET switch Momentary Each ENCODER SELECT switch has a
RESET switch. Pressing RESET 2 re-
leases the data channel between
encoder 2 and the appropriate DHE.

RESET indicator Always Tlit.

MODE switch Momentary Establishes control of the matrix

in either local (manual) or computer
mode. This feature was never imple-
mented. Therefore, the control panel
should always be in local mode.

LOCAL should always be 1it.
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3.5.9 CUNNINGHAM MATRIX SWITCHING SYSTEM

3.5.9.1 The Cunningham matrix switching system is a versatile and flexible
matrix switching assembly capable of accommodating a wide variety of input
signals. The switching system can be activated either locally at the particu-
lar system, or remotely. The switching system uses saturable core, magneti-
cally latched reed crosspoint relays which retain a preprogrammed configuration
in the event of a loss of primary power. The switching matrix is composed

of three individual 15 by 14 switching matrixes which are expandable to either
a single 45 by 14 matrix, or a 15 by 14 and a 30 by 14 matrix. The switching
matrix has a front-panel display which presents a visual jdentification of

the entire input/output configuration. The switching matrix has front-panel
monitor switches which enable the operator to select any input signal for
monitoring. The switching matrix frequency response is to 20 MHz with 50-

dB crosstalk isolation. Table 3-39 lists the front-panel control functions.

3.5.9.2 The Model 1016 remote control panel, which may be used at some sta-
tions, has capabilities identical to the local panel on the matrix switch
assembly. Front-panel controls are detailed in table 3-40.

3.5.10 PREPROGRAMMABLE PATCH SYSTEM

This system establishes the portion of telemetry signal routing that varies

as a function of spacecraft project requirements. The system consists of

a project board panel for each RF link, into which prepatched project boards
can be plugged. Each station has one or more prepatched project boards for
each satellite. Prior to the mission, the applicable project board is inserted
into the project board panel of the RF link to be used. Typical positions

for the various signals on the board are shown in figures 3-18 and 3-19.

Some of the patches make telemetry data connections, while others light indi-
cators on the project board panel and various other panels to indicate what
equipment is required for the mission.

3.5.11 TELEMETRY DATA SYSTEMS CONTROL CONSOLE

The Data Systems Control Console (DSCC) provides a means of centrally control-
1ing all operations of the STDN station telemetry system, and is intended

to provide the capability for fast changing of signal routing configurations
and controlling systems operation for manned and scientific missions. The
following functions are included:

a. Control of the telemetry matrix switching systems.
b. Monitor capability of all telemetry data remoted to GSFC.

c. Operations control of all wideband instrumentation recorders, PCM
decoms, and simulators.

d. Monitoring capability for all recorded and PCM input/output data.
e. Tape search control of magnetic tape recorders.

f. BCD-to-binary converter for tape playback, and binary time to 6428
computer.

g. Binary buffer for interface from binary converter to PDP-11 computer.
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Table 3-39. Model 1015B Front-panel Controls, Indicators,
and Nominal Switch Settings
Control/Indicator Position Purpose AW
15 x 14 No. 1 Control
REMOTE /LOCAL PBI REMOTE Selects control of the matrix to
the remote control unit.
LOCAL Selects control of the matrix to
the matrix.
LAMP TEST switches X0-X6 Tests indicator rows X1 through X7
on the display section as the as-
sociated switch is rotated from 1
through 7.
X7-X TEST Tests indicator rows X8 through XT
on the display section as the as-
sociated switch is rotated from 1
through 7.
LAMP TEST selector OFF Turns test off. In active position
1 through 8 | it activates the appropriate row

INPUT SELECT (Y)

OUTPUT SELECT (X)

X TEST SELECT switch

NORMAL /DISABLE
switch/indicator

1 through 15

1 through 14

ON
OFF

of matrix indicators in conjunction
with LAMP TEST switch.

Used in conjunction with QUTPUT SE-
LECT (X) switches to select a signal
coordinate.

Used in conjunction with INPUT SE-
LECT switches to select a signal
coordinate.

Used to connect output signal co-
ordinate to a front-panel BNC con-
nector for monitor purposes.

When on, activates the disconnect
switches causing the output from

the matrixes to be disconnected from
the output on the rear panel and
extinguishes NORMAL indicator. When
set to NORMAL, outputs are available
at the rear panel, and the DISABLE
indicator is extinguished.
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Table 3-39. Model 1015B Front-panel Controls, Indicators,
and Nominal Switch Settings (cont)

Controi/Indicator Position Purpose
OPERATE/RELEASE OPERATE In this position, the matrix push-
switch/indicator buttons cause a crosspoint to be

(interlocking) closed.

RELEASE In this position, the matrix
pushbuttons cause a crosspoint to
be opened.

AUTO PROGRAM selector OFF Inhibits the program boards.
switch

1 Allows selection of preprogrammed

signal patching and crosspoints on
program board No. 1.

2 Allows selection of preprogrammed
signal patching and crosspoints on
program board No. 2.

3 Allows selection of preprogrammed
signal patching and crosspoints on
program board No. 3.

DCN 017 3-67 STDN No. 502.2




Table 3-40. Model 1016 Remote Control Unit Front-panel Controls,
Indicators, and Nominal Settings

Control/Indicator Position Purpose

15 by 14 No. 2 and
3 Control

Identical to No. 1

Matrix Selector Switching

System
OPERATE PBI ON Applies power to the selector sys-
. OFF tem and indicates when power is on.
STATION PBI's 1 Places the matrix remote control
(interlocking) unit in control of No. 1 Cunning-

ham matrix.

2 Places the matrix remote control
unit in control of No. 2 Cunning-
ham matrix.

3 Places the matrix remote control
unit in control of No. 3 Cunning-
ham matrix.

4 Places the matrix remote control
unit in control of No. 4 Cunning-
ham matrix.

5 Places the matrix remote control
unit in control of No. 5 Cunning-
ham matrix.

6 Places the matrix remote control
unit in control of No. 6 Cunning-
ham matrix.

7 Places the matrix remote control
unit in control of No. 7 Cunning-
ham matrix.

8 Places the matrix remote control
unit in control of No. 8 Cunning-
ham matrix.
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3.5.12 REMOTE HIGH-SPEED DATA MONITOR (MONITOR 400)

The high-speed data monitor provides a means of monitoring 7.2-kb/sec remoted
data. The high-speed data monitor displays up to three data words at any
instant. To display a word, the high-speed data monitor requires a knowledge
of the word, format ID, and frame location. A signal conditioner is included
to process the incoming bit rates. An additional function of the Monitor

400 decommutator is to monitor telemetry burst data. Table 3-41 lists equip-
ment characteristics and table 3-42 lists Monitor 400 front-panel controls
and nominal settings.

Table 3-41. Monitor 400 PCM Decommutator Characteristics

Parameter Characteristics

Bit Synchronizer

Input code NRZ-S, NRZ-M, NRL-L.

Bit rate ' 100 to 10,000 bits/sec.

Output code 1 NRZ-L.

Qutput level | 0 and +5 V,
Decommutator

Bit rate 7.2 kb/sec.

Word length Up to 10 bits.

Frame length Up to 1000 words/frame.

Supercommutation Capable of displaying a

supercommutated data word
whose rate is from 2 to 32
adjacent mainframe samples,
or 2 to 32 samplies spaced

1 to 15 words apart.

Computer Interface

Logic level Slow interface:
0 V: logical 1;
-15 V: Tlogical 0.
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Table 3-42. Monitor 400 PCM Decommutator Front-panel
Controls and Nominal Settings.

Control/Indicator Position Purpose

POWER switch ON_ Turns on unit.
OFF

BIT SYNC SOURCE 1 Selects 1 of 5 input connectors.

switch 2
3
4
5

NRZ switch L Selects incoming PCM code.
M
S

LOOP BW switch WIDE Selects signal conditioner loop
NAR width.

DECOM SOURCE switch 1 Selects decom input from signal
2 conditioner or one of four input
3 connectors.
4
BIT SYNC

NORM/INVT switch NORM Sets incoming PCM polarity.
INVT

RESET switch Momentary Resets applicable synchronizer.

LINE FORMAT ID A Selects line format display.

switch B

COMPUTER switch ON Inhibits data to computer.
OFF

DISPLAY (3 switches) MF Selects mainframe or subframe
SF data for display.

WORD (3 switches) Variable Selects word for display.
000-999

FRAME (3 switches) Variable Selects frame for display.
00-99

ID (3 switches) A Selects interleaf for display.
B
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3.5.13 PCM DECOM REMOTE-CONTROL PANEL

The PCM decom remote-control panel provides a means of operating and monitoring
four PCM decoms from the DSCC. Table 3-43 1lists the PCM decom remote-control
panel function.

3.5.14 BINARY/DECIMAL DISPLAY UNIT

The binary/decimal display unit provides a convenient means of selecting and
monitoring spacecraft parameters in PCM data. The control functions of the
binary/decimal display unit are listed in table 3-44.
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Table 3-43. PCM Decom Remote-control Panel Front-panel Controls,
Indicators, and Nominal Settings

) Control/Indicator Position Purpose
' PCM Decom No. 1
REMOTE ENABLE Indicates PCM decom is under con-
indicator trol of the remote-control panel.
COMPUTER LOAD ENABLE Indicates the computer can load
indicators the PCM decom program.
VEHICLE ID indicator Indicates for which vehicle the
PCM decom is formatted to process
data.
FORMAT SELECT switch 0-9 Used to select the PCM decom
format.
FORMAT RESET switch Momentary Resets the PCM decom format.
FORMAT CHANGE switch Momentary When pressed, changes the PCM
format to that selected by the
FORMAT SELECT switch.
DECOM INPUT SELECT NB (Narrow- Selects type of signal to be
switch band) input to the PCM decom.
WB (Wide-
band)
SP (Stored
Program)
MAN (Manual)
SYNCHRONIZER STATUS FRAME Indicates decom has mainframe
indicators sync.
SF 1 Indicates decom has subframe
No. 1 sync.
é SF 2 Indicates decom has subframe
§ No. 2 sync.
SF 3 Indicates decom has subframe
No. 3 sync.
1D Indicates decom has ID sync.
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Table 3-43. PCM Decom Remote-control Panel Front-panel Controls,
Indicators, and Nominal Settings (cont)

Control/Indicator Position Purpose
Computer Buffer No. 1

INHIBIT switch ON Used to inhibit PCM data to the
OFF computer buffer.

INHIBIT indicator Indicates PCM data is inhibited.

PLAYBACK BIT switch ON Used to set the playback bit
OFF when signal input to the decom

is recorded data.

PLAYBACK BIT indicator Indicates the playback bit in
the PCM bit stream has been set
going to the computer buffer.

NIA indicator Indicates computer does not
acknowledge the PCM data input.

Computer Buffer No. 2
Identical to Computer
Buffer No. 1

INHIBIT switch ON Used to inhibit PCM data to

OFF computer buffer.

INHIBIT indicator Indicates PCM data is inhibited.
PCM Decom No. 2, No. 3,
and No. 4
Identical to PCM decom
No. 1
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Table 3-44. Binary/Decimal Display Unit Front-panel Controls,
Indicators, and Nominal Settings

Control/Indicator Position Purpose

POWER switch On Used to apply power to the unit.

off '

AC indicator Indicates power is on.

PCM SELECT switch 1-6 Selects PCM decom for input to
the unit.

WORD LENGTH switch 1-10 Selects length of word to be
converted and displayed.

CHANNEL SELECT switches 0000 - 7777 Selects the PCM address of the
word.

BINARY DISPLAY indicator | Bits 1-32 Displays the binary value of

with bit 1 the selected word.
the MSB

DECIMAL DISPLAY indicator| 0000 - 9999 Displays the decimal value of
the selected word.

ANALOG DISPLAY meter 0 - 100% Displays the analog value of
the selected word in percent
of full scale.

LAMP TEST switch Momentary Used to check all indicators
simultaneously.

RESET switch Momentary Used to reset the converter
for an updated readout of the
selected word.
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3.5.15 TCT GENERATOR INPUT/QUTPUT PATCHPANEL

This patchpanel is used to route signals into and out of the Time Code Trans-
lator Generator (TCTG) from the recorders.

3.5.16 DATATRON MODEL 3000 TCTG

The TCTG provides automatic search and playback capabilities for the magnetic
tape recorders. It also converts either the serial 36-bit NASA time code

or serial decimal time code to a 42-bit parallel binary-coded decimal which
is output to the BCD-to-binary converter. During magnetic tape playback,

the system can supply the BCD-to-binary converter with tape GMT.

3.5.17 DATATRON 3600 DC CODE/FAIL-SAFE UNIT

The DC code/fail-safe unit interfaces the magnetic tape recorder timing source
to the TCTG.

3.5.18 DATATRON MODEL 3800 TAPE TRANSPORT SWITCHING UNIT

The tape transport switching unit interfaces the tape search unit to the
magnetic tape transport unit. The desired transport is switch-selectable
on the front panel of the unit.

3.5.19 DATATRON MODEL 3400 TAPE SEARCH UNIT

The tape search unit is used in conjunction with the TCTG to automatically
locate a specific GMT on the magnetic tape. The search time is selected

on the tape search unit by means of thumbwheel switches. The capability
exists to select both start and stop times. The tape search unit searches
the tape for the start time selected and then plays until the selected stop
time. This stops the tape transport and recycles it back to the start time
and repeats the cycle continuously until the cycle is manually interrupted.
3.5.20 CTE/MET CLOCK CONTROL SWITCHING AND CONNECTOR PANEL

This panel is used to route CTE/MET timing signals from the PCM decoms to
the CTE/MET displays in the DSCC.

3.5.21 CTE/MET DISPLAYS
These displays are mounted in the DSCC to monitor received CTE and MET time.
3.5.22 GMT AND GET DISPLAYS

These displays are used to monitor station time and mission time.
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3.5.23 P/N 801114-1 BCD-TO-BINARY CONVERTER

The BCD-to-binary converter converts standard 42-bit parallel BCD Time-of-

year (TOY) codes into binary format for computer interface. The binary output
consists of two parallel words, one 9-bit word for day of year, and one 27-

bit word for time of day (in milliseconds). Output monitoring is also provided
through front-panel visual displays.

3.5.24 DATATRON MODEL 3700 SERIAL REMOTE DISPLAY
The serial remote display unit decodes IRIG A, IRIG B, or NASA 36-bit BCD
serial time code formats. The decoded time is available in several forms

for use by other equipment, and is displayed on a front-panel readout.
Table 3-45 lists the rear-panel remote display controls.

Table 3-45. Model 3700 Serial Remote Display Controls (Rear Panel)

Control Position Purpose
AC POWER ON/OFF Applies ac power to unit.
FILTER OFF/1 KHZ/ Provides selectable carrier-
10 KHZ frequency filtering.
CODE IRIG A/IRIG B/ Programs the translator to
NASA 36 decode the selected format.
FRAME 0/1/2/4 Allows the unit to bypass the
selected number of frames be-
fore the accumulators are up-
dated.

3.5.25 SYSTRON DONNER MODEL 8155-0412 SYNCHRONIZER TIME CODE GENERATOR

The synchronized time code generator operates as an independent generator
from its own internal time base, or in synchronization with the serial 36-bit
NASA time code. The unit outputs three separately-buffered parallel outputs
for other equipment, and is displayed on a front-panel readout. Table 3-46
lists the time code generator controls.
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Table 3-46. Systron Donner Model 8155-0412 Synchronizer Time Code
Generator Controls
Control Position Purpose
Front-panel
1 MHZ CLEAR Momentary action Clears 1 MHz reference dropout
as required detector.
PRESET/ Momentary action PRESET loads contents of the

RESET

MODE SELECTOR

as required

PWR OFF
STOP

HOLD

GEN

time-set thumbwheel switches
into the accumulator. RESET
clears the accumulator.

Removes power from unit.

ARMS PRESET/RESET switch stops
time base counter.

ARMS PRESET/RESET switch stops
the count in the accumulator.

Updates the accumulator from
the internal time base.

Synchronizes the unit with the
input time code 1-MHz and 1 p/sec
reference signals.

PROPAGATION As required Enters preset start delays (001 f

DELAY MS to 999 sec) when operating in ;
the sync mode.

|

TIME SET As required Nine-digit thumbwheel switch j

register used to enter preset ;

start time (in days through !

seconds) in generate mode. ,

Rear-panel ;

LP-YR As required Selects 365-or 366-day recycle. }

3.5.26 EVENT STATUS PANEL

This panel provides a display of equipment operating events and status.

3.5.27 VOICE MONITOR AND INTERCOM PANELS

These panels are used for station communication from one equipment station
to another as well as for communication from the station to GSFC.
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3.5.9 PCM DECOM REMOTE~-CONTROL .PANEL

The PCM decom remote-control panel provides a means of operating and monitor-
ing four PCM decoms from the DSCC. Table 3-47 1ists the PCM decom remote-
control panel functions.

3.5.10 BINARY/DECIMAL DISPLAY UNIT
The binary/decimal display unit provides a convenient means of selecting and

monitoring spacecraft parameters in the PCM data. The control functions of
the binary/decimal display unit are listed in table 3-48.
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Table 3-47. PCM Decom Remote-control Panel Front-panel

Controls, Indicators, and Noninal Settings

Control/Indicator Position Purpose
PCM Decom No. 1

REMOTE ENABLE Indicates PCM decom is under control of

indicator the remote control panel.

COMPUTER LOAD ENABLE Indicates the computer can load the PCM

indicators decom program.

VEHICLE ID indicator Indicates for which vehicle the PCM de-
com is formatted to process data.

FORMAT SELECT switch | 0-9 Used to select the PCM decom format.

FORMAT RESET switch Momentary Resets the PCM decom format.

FORMAT CHANGE switch | Momentary When pressed, changes the PCM format
to that selected by the FORMAT SELECT
switch.

DECOM INPUT SELECT NB (Narrow-| Selects type of signal to be input to the

switch band) PCM decom.
WB (Wide-
band)
SP (Stored
Program
MAN(Manual)
SYNCHRONIZER STATUS FRAME Indicates decom has main frame sync.
indicators
SF 1 Indicates decom has subframe No.1 sync.
SF 2 Indicates decom has subframe No. 2 sync.
SF 3 Indicates decom has subframe No. 3 sync.
ID Indicates decom has ID sync.
Computer Buffer No. 1
INHIBIT switch ON Used to inhibit PCM data to the computer
OFF buffer.
INHIBIT indicator Indicates PCM data is inhibited.
PLAYBACK BIT switch ON Used to set the playback bit when signal
OFF input to the decom is recorded data.

PLAYBACK BIT indicator Indicates the playback bit in the PCM bit
stream has been set going to the compu-
ter buffer.

NIA indicator Indicates computer does not acknowledge
the PCM data input.
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Table 3-47. PCM Decom Remote-control Panel Front-panel Controls,
Indicators, and Nominal Settings (cont)

Control/Indicator Position Purpose

Computer Buffer No. 2
Identical to Computer Buffer
No. 1,

INHIBIT switch ON Used to inhibit PCM data to computer

OFF buffer.

INHIBIT indicator Indicates PCM data is inhibited.
PCM Decom No. 2, No. 3,
and No. 4
Identical to PCM Decom
No. 1
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Table 3-48. Binary/Decimal Display Unit Front-panel
Controls, Indicators, and Nominal Settings
Control/Indicator Position Purpose
POWER switch On_ Used to apply power to the unit.
Off
AC indicator Indicates power is on.
PCM SELECT switch 1-6 Selects PCM decom for input to the
unit.
WORD LENGTH switch 1-10 Selects length of word to be converted
and displayed.
CHANNEL SELECT switches 0000 - 7777 Selects the PCM address of the word.
BINARY DISPLAY indicator Bits 1-32 Displays the binary value of the
with bit 1 selected word.
the MSB
DECIMAL DISPLAY indicator | 0000 - 9999 Displays the decimal value of the
selected word.
ANALOG DISPLAY meter 0 - 100% Displays the analog value of the
selected word in percent of full scale.
LAMP TEST switch Momentary Used to check all indicators simulta-
neously.
RESET switch Momentary Used to reset the converter for an
updated readout of the selected word.
3-86 STON No. 502.2
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3.5.11 TCT GENERATOR INPUT/QUTPUT PATCHPANEL

This patchpanel is used to route signals into and out of the Time Code Trans-
lator Generator (TCTG) from the recorders.

3.5.12 DATATRON MODEL 3000 TCTG

The TCTG provides automatic search and playback capabilities for the magnetic
tape recorders. It also converts either the serial 36-bit NASA time code

or serial decimal time code to a 42-bit parallel binary-coded decimal which
is output to the BCD-to-binary converter. During magnetic tape playback,

the system can supply the BCD-to-binary converter with tape GMT.

3.5.13 DATATRON 3600 DC CODE/FAIL-SAFE UNIT

The DC code/fail-safe unit interfaces the magnetic tape recorder timing source
to the TCTG.

3.5.14 DATATRON MODEL 3800 TAPE TRANSPORT SWITCHING UNIT

The tape transport switching unit interfaces the tape search unit to the
magnetic tape transport unit. The desired transport is switch-selectable
on the front panel of the unit.

3.5.15 DATATRON MODEL 3400 TAPE SEARCH UNIT

The tape search unit is used in conjunction with the TCTG to automatically
locate a specific GMT on the magnetic tape. The search time is selected

on the tape search unit by means of thumbwheel switches. The capability
exists to select both start and stop times. The tape search unit searches
the tape for the start time selected and then plays until the selected stop
time. This stops the tape transport and recycles it back to the start time
and repeats the cycle continuously until the cycle is manually interrupted.
3.5.16 CTE/MET CLOCK CONTROL SWITCHING AND CONNECTOR PANEL

This panel is used to route CTE/MET timing signals from the PCM decoms to
the CTE/MET displays in the DSCC.

3.5.17 CTE/MET DISPLAYS
These displays are mounted in the DSCC to monitor received CTE and MET time.
3.5.18 GMT AND GET DISPLAYS

These displays are used to monitor station time and mission time.
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3.5.19 P/N 801114-1 BCD-TO-BINARY CONVERTER

The BCD-to-binary converter converts standard 42-bit parallel BCD Time-of-

year (TOY) codes into binary format for computer interface. The binary output
consists of two parallel words, one 9-bit word for day of year, and one 27-

bit word for time of day (in milliseconds). Output monitoring is also provided
through front-panel visual displays.

3.5.20 DATATRON MODEL 3700 SERIAL REMOTE DISPLAY
The serial remote display unit decodes IRIG A, IRIG B, or NASA 36-bit BCD
serial time code formats. The decoded time is available in several forms for

use by other equipment, and is displayed on a front-panel readout. Table
3-49 lists the rear-panel remote display controls.

Table 3-49. Model 3700 Serial Remote Display Controls (Rear Panel)

Control Position Purpose
AC POWER ON/OFF Applies ac power to unit.
FILTER OFF/]1_KHZ/ Provides selectable carrier-
10 KHZ frequency filtering.
COBE IRIG A/IRIG B/ Programs the translator to
NASA 36 decode the selected format.
FRAME 0/1/2/4 Allows the unit to bypass the
selected number of frames be-
fore the accumulators are up-
dated.

3.5.21 SYSTRON DONNER MODEL 8155-0412 SYNCHRONIZER TIME CODE GENERATOR

The synchronized time code generator operates as an independent generator
from its own internal time base, or in synchronization with the serial 36-
bit NASA time code. The unit outputs three separately-buffered parallel
outputs for other equipment, and is displayed on a front-panel readout.
Table 3-50 Tlists the time code generator controls.
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Table 3-50. Systron Donner Model 8155-0412 Synchronizer Time Code
Generator Controls

Control Position Purpose
Front-panel

1 MHZ CLEAR Momentary action Clears 1 MHz reference dropout

as required detector.

PRESET/ Momentary action PRESET loads contents of the

RESET as required time-set thumbwheel switches
into the accumulator. RESET
clears the accumulator.

MODE SELECTOR (As required)

PWR OFF Removes power from unit.

STOP ARMS PRESET/RESET switch stops
time base counter.

HOLD ARMS PRESET/RESET switch stops
the count in the accumulator.

"GEN Updates the accumulator from
the internal time base.

‘ SYNC Synchronizes the unit with the

input time code 1-MHz and
1 pn/sec reference signals.

PROPAGATION As required Enters preset start delays (001

DELAY MS to 999 usec) when operating in
the sync mode.

TIME SET As required Nine-digit thumbwheel switch
register used to enter preset
start time (in days through
seconds) in generate mode.

Rear-panel
LP-YR As required Selects 365-or 366-day recycle.

3.5.22 EVENT STATUS PANEL
This panel provides a display of equipment operating events and status.
3.5.23 VOICE MONITOR AND INTERCOM PANELS

These panels are used for station communication from one equipment station
to another as well as for communication from the station to GSFC.
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SECTION 4. DATA HANDLING EQUIPMENT

4.1 GENERAL

4.1.1 Data Handling Equipment (DHE) is primarily used for converting incoming
data from its spacecraft-encoded form into the form in which it existed before
encoding. It may also be used for intersite data flow within the network.
Signals used for these purposes are pulse modulated in code form. Codes

used may include Pulse Code Modulation (PCM), Pulse Amplitude Modulation
(PAM), Pulse Duration Modulation (PDM), Pulse Frequency Modulation (PFM)

or, on occasion, a combination of these. Figure 4-1 illustrates a typical
data handling configuration.

4.1.2 Underscored entries appearing in the Position column in tabular form
for controls and indicators indicate nominal settings.

4.2 PCM DATA EQUIPMENT

4.2.1 GENERAL

4.2.1.1 PCM DHE is designed to accommodate codes in which information is
transmitted in binary form; i.e., data is arranged in numerical form based

on a radix of two. Since only two numbers (1 and Q) exist in this system,

data streams consist of a series of on-off pulses: on representing one number,
off representing the other. Various systems of arranging these on-off pulses
have been devised,and some of the more common ones are shown in figure 4-2.

4,2.1.2 As shown in figure 4-1, PCM data paths within the DHE area follow

a path beginning at the bit synchronizer, then proceeding through a PCM decom-
mutator (which incorporates the display shown). Descriptions of the units
used in the STDN are included in this section.
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PCM CODES

- . — e

=i

=)
=
=

| NRZ

RZ

3 NRZ-MARK

4 NRZ-SPACE

3 Big-L

7 BIg-SPACE

8 BIPOLAR

NRZ-M

9 BIPOLAR
NRZ-S

0 DELAY
MODULATION
NRZ - M

MODULATION

It DELAY
NRZ-S

IRIG Standard PCM Data Codes

Figure 4-2.
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4.2.2 PCM BIT SYNCHRONIZERS

4.2.2.1 The bit synchronizer, as the initial element in the data handling
stream, is critical to data handling operations. In general, its operation

is as follows: The incoming pulse train (with attendant noise acquired
through transmission) is applied to the input. Through averaging and/or
sampling techniques, each incoming data pulse (bit) is analyzed and two
functions are performed. First, the freguency (or bit rate) of the incoming
data is established. Frequency determining circuits then automatically adjust
the bit synchronizer frequency to synchronize itself (lock on) to the incoming
bit rate. Second, the level of the pulses (high or low) is determined.

4.2.2.2 After these functions are accomplished, the bit synchronizer is
capable of providing several outputs as follows:

a. A noise-free replica of the incoming pulse. (Auxiliary circuits may
also convert the code from one type to another in some units.)

b. Clock signals (i.e., a signal, without data, at the same frequency
as the incoming bit stream). These clock signals may be in phase with
the input, or may be displaced by 90, 180, 270 degrees, or may be
available at multiples or submultiples of the input frequency.

c. A "lock" signal indicating to the operator and/or other equipment
that the system is synchronized with the incoming bit stream and processing
data.

4.2.2.3 A representative diagram of the typical bit synchronizer is shown in
figure 4-3.

4.2.2.4 Table 4-1 shows typical decommutator/bit synchronizer allocation.

4.2.2.5 Tables 4-2 through 4-7 list equipment characteristics, and tables
4-8 through 4-11 1ist front-panel controls and nominal settings.
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Table 4-2.

Model 317 Bit Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate

Input Codes

Input Level
Input Impedance

Qutputs

Detection

Up to 1.2 Mb/sec for all acceptable
codes.

NR7-L, NR7-M, NRZ-S, RZ, Bif-M, Big-L
Bip-S.

0.5 to 60 Vpp.

10 k@ min.

NR7-L, inverted NRZ-L, Bip-L, and
four clocks (0, 90, 180, and 270
degrees ).

F/S (filter-sample) or
1/D (integrate-dump).
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Table 4-2.

Model 317 Bit Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate

Input Codes

Input Level

Input Impedance

Up to 1.2 Mb/sec for all acceptable
codes.

NRZ-L, NR7-M, NRZ-S, RZ, Bi@-M, Bip-L
Bip-S.

0.5 to 60 Vpp.

10 k2 min.

OQutputs NRZ-L, inverted NRZ-L, Bif@-L, and
four clocks (0, 90, 180, and 270
degrees).

Detection F/S (filter-sample) or
1/D (integrate-dump).
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Table 4-3.

Model 317C Bit Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate

Input Codes

Input Level
Input Impedance
Outputs

Detection

Quantized Data

Up to 99.990 kb/sec for all
acceptable codes.

NRZ-L, NRZ-M, NRZ-S, RZ, Bip-M,
and Bip-S, Big-L.

0.5 to 60 Vpp.

10 k& min.

NRZ-L, inverted NRZ-L, Bip-L, and
four clocks (0, 90, 180, and 270

degrees).

F/S (filter-sample) or
1/D (integrate-dump).

2X data and 2X clock
or
3X data and 3X clock.

Table 4-4.

Model 317D Bit

Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate

Input Codes

Input Level
Input Impedance

Outputs

Detection

Tape Qutputs

Modem Output

Up to 1.2 Mb/sec for all acceptable
codes.

NRZ-L, NRZ-M, NRZ-S, RZ, Bif-M,
and Bip-S, Bip@-L, DM-M, DM-S.

0.5 to 60 Vpp.
10 k& min.

NRZ-L, inverted NRZ-L, Bip-L, and
two clocks (0 and 90 degrees).

F/s (filter-sample) or
I/0 (integrate-dump).

2.8 Vpp (NRZ-L, Bip-L, and
0-degree clock).

+6V (NRZ-L and O-degree clock).
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Table 4-5.

Model 335 Bit Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate

Input Codes

Input Level
Output

Tape Recorder Output

Up to 5 Mb/sec for all acceptable
codes.

NRZ-L, NRZ-S, NRZ-M, RZ, Bip-L,
Bip-M, Bi@-S, DM-M, and DM-S.

0.5 to 60 Vpp.

NRZ-L and four clocks (0, 90, 180,
and 270 degrees).

NRZ-L and Bip-L at 2.8 Vpp.

Table 4-6.

Model 319 Bit Synchronizer Characteristics

Parameter

Characteristics

Input Bit Rate
Input Code
Qutput

15 Mb/sec NRZ-L data.
NRZ-L.

NRZ-L and three clocks (0, 90, and
180 degrees).
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Table 4-7. Model 330 Bit Synchronizer Characteristics

Parameter Characteristics

Input Bit Rate Up to 1.2 Mb/sec for all acceptable
codes.

Input Codes NRZ-L, NR7-M, NRZ-S, Bip-S, Bi@-M,
Bip-L, RZ, DM-M, and DM-S.

Input Level 0.25 to 15 Vpp.

Input Impedance 10 k&2 min.

Qutput Codes NRZ-L and Bi@-L with two clocks
(0 and 90 degrees).

Tape Recorder Output NR7-L and Bip-L, O-degree clock.

Recorder Level 2.8 Vpp.

Model Output NR7-1 and O-degree clock +8 Vpp.

Quantized Data Either 2X or 3X.

Bit Rate Range for Quantized Data 5 to 100,000 b/sec.
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Table 4-8. Monitor 317/317C Bit Synchronizer Front-panel Controls, Indicators,
and Nominal Settings

Control/Indicator Position Purpose
LOOP BAND three-position {1 (0.3%) Selects one of three filter bandwidths for
rotary switch 2 (1.0%) the phase-lock loop.
3 (2.0%)
w BIT RATE* Selects bit rate from one bit to 1.2 million|
thumbwheel switches (5) bits per second to correspond with input
data rate regardless of input code. Switch|
selectable as four significant digits plus
decade range.
MODE switch MANUAL Selects how the bit synchronizer is to be
PROGRAM controlled. MANUAL position permits
operation using front-panel controls;
PROGRAM position permits operation
using a program from a remote source.
TEST Test points for selected locations in the
unit including: input output NRZ-L, Big-L),
0-degree clock, 90-degree clock, and
ground.
OVERRIDE OFF Permits the synchronizer to be controlled
six-position rotary switch from the front panel during remote opera-
and momentary contact tion, i.e., permits override of a stored
pushbutton program for one of five functions. When
the switch is positioned to a function, the
manual selection of the function is written |
into the stored program when the OVER-
RIDE pushbutton is pressed.
COMMANDS indicators Indicate the status of the bit synchronizer
in either MANUAL or PROGRAM mode.
POWER ON switch ON Applies power to the synchronizer.
OFF Indicator lights red when switch is set
to ON,
INPUT AMPLITUDE meter Operative Indicates the amplitude of the incoming
data.
LOSS indicator Lights red when input signal amplitude is
too low.
SYNC indicator Lights green when the unit is synchronized]
RESET PB Momentary Used to reset the phase lock loop to 0 volt,
SOURCE rotary switch Up to six Selects one of up to six input sources.
positions
¥ Specified in NOSP.
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Table 4-8. Monitor 317/317C Bit Synchronizer Front-panel Controls, Indicators,
and Nominal Settings (cont)

meter

Control/Indicator Position Purpose
w CODE rotary switch Seven Selects one of seven PCM data codes:
positions NRZ-S, M, or L, RZ, and Bip-L,
M, or S.
DET/POL** F/S,1/D Outer switch selects the type of detection-
(Two concentric NORM, INV either filter and sample or integrate and
2-position rotary switches) dump. Imner switch is to match the logic
sense of the input signal:
NORM = true logic high
INV = true logic low
QOFFSET Lights red when offset is outside
(+, -) synchronizer reference levels.
indicator
LOOP DEVIATION Meter null Indicates the phase lock loop error voltage

¥ Specified in NOSP.

switchable.

*Model 317C PCM bit synchronizer select bit rate from 1 bit to 99.990 kb/sec.

*xModel 317C PCM bit synchronizer DET switch is marked 2X or 3X. This switch
selects either the 2X or 3X quantized output; detection is always 1/D which is not
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Table 4-9. Monitor 335 and 317D Bit Synchronizers Front-panel Controls,
Indicators, and Nominal Settings

Control/Indicator Position Purpose
POWER switch ON Applies power to the bit synchronizer.
OFF
POWER indicator Lights when POWER switch is in ON
position,
INPUT AMPLITUDE meter Indicates relative amplitude of incoming
data.
LOSS indicator Lights when signal amplitude is too low.
OFFSET indicator Lights when input signal is offset beyond
unit capability.
SYNC indicator Lights when unit is synchronized.
SOURCE switch 1 thrut Selects input PCM data source.
v CODE switch NRZ-S Selects input PCM data codes.
NRZ-M
NRZ-L
RZ
BI@Q-L
BI@g-M
BI@Q-S
DM-M
DM-S
POLARITY switch + Selects normal or inverted output to match
- sense of input signal.
SOURCE display Displays input source selected.
POLARITY display Displays the polarity selected.
CODE indicators Indicates the input code selected.
LOOP display Displays which one of four phase-locked
loop filter bandwidths is selected.
v Specified in NOSP.
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it Synchronizers Front-panel Controls,

Table 4-9. Monitor 335.and 317D B :
Indicators, and Nominal Settings (cont)
Control/Indicator Position Purpose 7

MANUAL/PROGRAM switch [ MANUAL Selects mode of operation, MANUAL

PROGRAM position permits use of front-panel con-
trols. PROGRAM position permits
operation by programmable inputs from
a remote source,

OVERRIDE PBI Momentary When pressed, fransfers manual data se-
lected by OVERRIDE switch into program
registers during program mode operation,

OVERRIDE switch OFF Selects parameter to be inserted from

BIT RATE front panel into program registers during

LOOP operation in program mode.

SOURCE

CODE

POLARITY

V¥ BIT RATE (5 thumb- Selects bit rate from 1 bit to 5 million

wheel switches) bits per second to correspond with input
data rate regardless of input code, Switch
selectable as four significant digits plus
decade range.

LOOP BAND switch 1 (0.1%) Selects one of four phase-locked loop

2 (0.3%) filter bandwidths,

3 (1.0%)

4 (2.0%)

RESET PBI Momentary Used to reset phase-locked loop to 0 volt.

LOOP DEVIATION meter Indicates direction and magnitude of
phase-locked loop error voltage.

BIT RATE (5 displays) Displays the selected bit rate.

EXTERNAL CLOCK indicatoy Lights when external clock is present,

LAMP TEST switch Momentary Used to check all indicators for burned
out lamps.

Monitor 317D Equivalent Controls and Indicators

SOURCE switch 1 thru6 Selects inp“ul;_PCM data source,

POLARITY indicators N Display the polarity selected,

1

LOOP BAND switch 1 (0.3%) Selects one of three phase-locked loop

2 (1.0%) filter bandwidths,

3 (3.0%)

LOOP RESET PBI Momentary Used to reset phase-locked loop to 0 volt.

¥ Specified in NOSP,
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Table 4-10. Monitor 319 Bit Synchronizer Front-panel Controls and Nominal

Settings
Control/Indicator Position Purpose

POWER switch ON Applies power to equipment.
OFF

SOURCE switch 1 Selects input sources.
2
3
4
TEST

VCO ADJ. control Variable Adjusts VCO center frequency.

POLARITY switch NORMAL Inverts data output.
INVERTED
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Table 4-11. Monitor 330 PCM Bit Synchronizer Front-panel Controls,
Indicatorc, and Nominal Settings

Control/Indicator Position Purpose
POWER switch On Applies power to the bit synchronizers.
Off
POWER indicator Lights red when power is on.
INPUT AMPLITUDE meter Indicates relative amplitude of incoming
data.
L.OSS indicator Lights red when input signal amplitude is
too low.
OFFSET + indicator Lights red when input signal is offset be-
yond unit capability.
SYNC indicator Lights green when unit is synchronized.
SOURCE switch 1 thru 6 Selects input PCM data source.
W CODE switch NRZ-8 Selects input PCM data codes.
NRZ-M
NRZ-L
RZ
BI@g-L
BIg-M
BI@-S
DM-M
DM-S
POLARITY switch + Selects normal or inverted output to match|
- sense of input signal.
w CONV switch 2X Selects convolution soft decision bits and
3X corresponding serial clock.
SOURCE display Readout indicates input source selected.
CODE display Displays PCM code format selected.
POLARITY indicators Indicates polarity selected.
CONV indicators Indicates either 2X or 3X soft-bit
decision resolution.
SOURCE LOOP display Displays which one of three phase-locked
loop filter bandwidths is selected.
M